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Length, 800 feel. Beam, 88feet. Molded Depth, 60 feet. Maximum Dratt, 36 feet. Displacement, 43,000 tons. Horse=power of Four Turbines, 75,000. Speed, 2% knots, 


These Are the First Transatlantic Liners to Adopt Passenger Elevaters. Because of the Great Size of the Ships. the Average Stateroom Will Be 50 
Per Cent Larger Than in the Existing Fast Passenger Steamers. 


SECTION THROUGH ONE OF THE GREAT 25-KNOT CUNARD LINERS.—/See page 66.) 
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FACING AND TRAILING SWITCHES, 

The facing switch is one of the most fruitful causes 
of railroad accidents in this country. The switch is 
an absolutely necessary feature in railroad operation; 
for without it it would be impossible for trains to be 
moved from the main line onto sidings and into freight 
yards. The unquestionable peril which attaches to 
switching arrangements, especially on lines of fast 
passenger traffic, is not inherently necessary. It may 
be removed entirely by a reconstruction, the cost of 
which would be cheap in comparison with the great 
security that would be gained by the lines that made 
the change. There are two methods by which a train 
running on the main line of traffic can be moved on to 
a siding. One is by what is known as a facing-point 
switch which, when it is set for the siding, enables the 
train to turn out without stopping, as it merely has to 
slow down sufficiently to take the rather sharp curve 
without risk of derailment. If, by mistake or malice, 
the switch has been “left open,” a fast train, traveling 
at a higher speed than that at which it is possible for 
it to take the siding safely, will jump the switch, and 
a derailment and probable wreck will ensue. The 
“trailing switch,” on the other hand, opens backward 
in the opposite direction to the traffic, that is to say, 
a train taking the siding at a trailing switch, must 
run entirely past it and then back up into the siding. 
If a switch of this kind be left open by mistake or 
malice, a train will run through it without any risk 
of derailment, the flange of the wheels automatically 
thrusting the switch open as the train passes. 

The facing switch becomes dangerous only in the 
presence of carelessness or malicious interference. It 
can be used with safety as a part of a system con- 
trolled from a signal tower, or in positions where it is 
under full observation and surveillance at all times. 
For use at remote country stations on the main line 
of a railroad that runs fast expresses at all hours of 
the day and night, the facing-point switch is a distinct 
menace to the safety of passengers. In such cases it 
should be abolished and the trailing switch substituted. 
It is, of course, too much to ask our railroads to make 
this change at every station; but there are a large 
number of insignificant sidings where it should be 
made, and made at once. There would be some delay 
at times, due to long freight trains having to run en- 
tirely past the switch before backing into the siding; 
but on a well organized road, this matter, like the 
other difficult problems of transportation, could be 
properly adjusted. 

a oe a re 
BELOW THE BELT. 

It is semi-officially stated by the Russian Admiralty 
that the battleships ‘“Navarin,”’ ‘“Borodino,” ‘Alex- 
ander IIl.,” and “Kniaz Souvaroff” “turned turtle” dur- 
ing the battle of the Sea of Japan and went down with 
all hands. Of all forms of destruction that can befall 
a warship, this is the most terrible, for it involves the 
all but total loss of the ship’s company. In a recent 
letter to the London Times Sir Nathaniel Barnaby, the 
well-known naval constructor, draws attention to the 
fact that the capsizing of these large ships has been 
attributed to some fault in their design, and he refers 
to statements which he has made in a book written a 
few years previously, to the effect that the modern 
ship of war, whether of the protected or armored type, 
was in danger of capsizing when wounded under water, 
to an extent unknown fifty years ago. He had also 
claimed that the increased risk of capsizing before 
sinking of the wounded ship of war of to-day was not 
reculiar to any particular class of ships or to any par- 
ticular navy. 

We are of the opinion that the capsizing of the Rus- 
sian ships was probably caused by hits below the 
water-line belt of armor. The possibility of such hits 
being made was greatly increased by the fact that 
there was a heavy sea running, and that in rolling the 
ships must at times have rolled the bottom edge of 
the armor entirely out of the water. Furthermore, it 
has happened in naval engagements of this war fought 
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in smooth water, that vessels have suffered from shot 
holes -below the water. In reply to our inquiry as 
to how this happened, one of the captains of the Port 
Arthur fleet informed us that shells fired from long 
range and striking the water a short distance from 
the side of the ship, would pass through the water 
and strike below or near the bottom edge of the belt. 
A case of this kind occurred on the battleship ‘“Czare- 
vitch,”’ and several other vessels were similarly dam- 
aged. It cannot be urged that in the battle of the Sea 
of Japan the shot-holes which admitted water to these 
ships were made through the unprotected ends; for 
with the exception of the “Navarin,” the belt armor 
was carried entirely from stem to stern. 

The talented French designer of the “Borodino,” 
“Alexander III.,” and “Kniaz Souvaroff” paid particu- 
lar attention to the under-water defensive qualities in 
these ships, and the fact that they were protected with 
a 9-inch belt of Krupp armor renders it probable that, 
at the range at which the earlier phases of the battle 
were fought, the belt armor itself was not penetrated. 
It begins to look as though the water-line armor will 
have to be carried down deeper, and it may be that it 
will also be carried to a higher level above the water 
line. This means bigger ships and larger displace- 
ment; but it will probably have to be done. Another 
change which may be necessary to prevent the capsiz- 
ing of badly hulled warships is the elimination of 
longitudinal bulkheads, or rather, we should say, the 
provision of means for allowing an unrestricted flow 
of the water in any damaged compartment from side 
to side of the ship. The three ships of the “Boro- 
dino” class above mentioned carried a vertical wall of 
armor from end to end of the ship at a distance of 
about 12 to 15 feet inboard. It is possible that the 
water that entered on the sides exposed to the fire of 
the enemy collected between the outside hull and this 
inner wall of armor, and quickly brought the ship 
into the capsizing condition. It is true that in order 
to trim the ship provision is made for flooding compart- 
ments; but it may well be that in the confusion of a 
terrible sea fight like this, the necessary knowledge 
as to what compartments need to be flooded to pre 
serve an even keel may be wanting to the very men 
whose duty it is to open the valves or control the 
pumps. 

8 ee 
THE SECOND CITY IN THE WORLD. 


The incomplete census figures indicate that the popu- 
lation of New York is now just under 4,000,000, or, 
to be exact, 3,987,154. The probabilities are that Man- 
hattan and the Bronx alone will be found to have a 
population of 2,378,696. It is interesting to go back 
and compare the population of New York in the suc- 
cessive stages of its growth with that of to-day. The 
first federal census, taken in 1790, shows that the 
population was 33,131. In 1800 it had risen to 60,515, 
and in 1810 it was 96,373. In the next twenty years 
it more than doubled, having reached 202,589 in 1830. 
By the middle of the century it had passed the half 
million mark. Thirty years later, in 1880, it had again 
more than doubled, the population being 1,206,293. 
From 1900 to 1905 New York has grown from 3,437,000 
to 3,987,154, or at the rate of over 100,000 a year. 
The standing of New York among the big cities of the 
world is shown by the following figures: London 
comes first with 4,536,641 people, and next to New 
York are Paris, with 2,714,008; Berlin, with 1,888,848, 
and Chicago with 1,698,575. Then follow Vienna, Can- 
ton, Tokio, and Philadelphia, all of which have over 
1,000,000 inhabitants, the last named having 1,293,697 
in the census of 1900. 

As to the possibility of New York city becoming the 
largest city in the world, there is no indication that 
London will lose the first place for many decades to 
come, for within the metropolitan and city police limits 
that city contains 6,581,372 souls, this being the popu- 
lation of what might be called Greater London. To 
put it another way, London’s “Manhattan” contains 
4,613,812 souls as against New York’s Manhattan pop- 
ulation of 2,127,602; while her Greater London has 
6,581,372 people as compared with Greater New York’s 
population of just under 4,000,000. The rate of growth, 
however, is faster in New York than in London and 
if the present rates should continue, it will only be 
a question of time before the largest city in the world 
will be found in the Western Hemisphere. 

O18 
FASTEST LONG-DISTANCE RAILROAD RUN, 

The publication of the high speeds that were made 
by the eighteen-hour trains in their preparatory tun- 
ing-up runs, has re-awakened interest in the question 
of fast long-distance runs. One of the most interesting 
contributions to the subject is that of the English 
railway expert, Mr. W. M. Acworth, who, during his 
visit to the International Railway Congress in this 
country, was enabled to take notes of some very fast 
work by the famous American expresses that run dur- 
ing the summer months from Philadelphia to Atlantic 
City. These trains are scheduled to travel at average 
rates of 66.6 to 68.1 miles an hour, and on the occasion 
of Mr. Acworth’s trip, a speed of 80 miles an hour was 
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maintained continuously for a distance of 30 miles. 
In a recent. article on the subject, in the London En- 
gineer, Mr. Acworth raised the question whether any- 
thing like this performance had been accomplished on 
the Great Western Railroad’s record run from Bristol 
to London. This was made last year by one of the 
Ocean Mail Specials from Plymouth to London, when 
the distance from Exeter to Bristol was made at the 
rate of 70.5 miles an hour and from Bristol to Lon- 
don at the rate of 71.5 miles an hour, the whole dis- 
tance of 193%4.miles being thus covered at an average 
speed of 71 miles an hour. Mr. Rous-Martin, who was 
on the engine during this performance, states that a 
speed of 80 miles an hour was sustained, with virtual 
continuity, for 73 miles consecutively, the only time 
that the speed fell below 80 being while water was be- 
ing taken from.a water trough, the resistance of which 
reduced it to 75 miles an hour. During the fastest run 
recorded by Mr. Acworth on the Philadelphia-Atlantic 
City line, a distance of 5514 miles was covered in 
421% minutes. The same distance was covered during 
the Great Western’s run in 42 minutes, which brings 
the average up to 79.3 miles an hour. The American 
and English runs for this distance were, therefore, al- 
most identical in speed; but it is claimed that the re- 
markable feature of the Great Western engine’s work 
was the long distance (193%, miles) during which the 
high speed was maintained, and the fact that the en- 
gine which did the work was-of a somewhat old- 
fashioned type. The American load was heavier; but 
on the other hand, the. American engine was able to 
exercise double the tractive power of the English 
single-wheel type; and it is claimed, very properly, 
that the wonderful speed achieved on this road proves 
that for running fast trains, of which there are so 
many in England, the single driver type is admirably 
adapted. 

The United States possesses in its 18-hour trains 
from New York to Chicago the fastest long-distance 
trains, the Pennsylvania maintaining an average speed 
of 50.3 miles for 905.4 miles, and the New York Cen- 
tral covering 959.4 miles at the rate of 53.3 miles an 


hour. 
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TESTING THE TOURING CARS, 

The automobile tours which have just been carried 
out under the direction of one of the leading national 
associations have done much toward emphasizing the 
necessity of good roads for both touring and business 
transportation purposes; and one of these tours—that 
to the White Mountains for the Glidden trophy—has 
also demonstrated anew the cheapness of transporta- 
tion by auto as opposed to that by rail, especially when 
a pleasure journey is being undertaken. With a tour- 
ing car carrying five persons, from the results ob- 
tained on the tour, it appears that each person can be 
carried for about one-fourth the rate charged by the 
railroads, or in other words, for one-half cent a mile. 
This rate, however, is for transportation on good .roads 
and exclusive of tire repairs. On poor roads the cost 
of fuel will be found to be augmented somewhat; but 
the greatest drawbacks are the low average speed pos- 
sible to be maintained and the discomfort the passen- 
gers are obliged to undergo. In the western 500-mile 
tour from Chicago to St. Paul, so much rain was en- 
countered that the roads were well-nigh impassable, 
and many of the tourists shipped their cars by rail 
after completing half of the journey. No less than 
eleven machines, however, made the journey under the 
most trying conditions. Instead of a pleasure tour, the 
automobilists made an endurance run of which they 
may well be proud. Among the cars that completed 
the journey were three White steam machines, three 
Knox. air-cooled cars, a Pierce, a Packard, a Rambler, 
a Jackson, a Reo, and an Adams-Farwell air-cooled 
machine with a revolving-cylinder motor. These cars 
were three representative types of American machines, 
and they demonstrated once again the capability of the 
domestic car even under the worst weather conditions 
and roads that America is able to produce. 

In the Glidden tour, thirty-four representative ma- 
chines started from New York on July 11, and of 
these some twenty-eight reached Mt. Washington on 
July 14. A feature of this tour was the employment 
of a Packard and a Knox truck to transport the bag- 
gage of the tourists. These machines made very good 
daily runs, and generally delivered the baggage at its 
destination sooner than if it had been sent by express. 
Some interesting data on the cost of long-distance 
hauling based on their performances should be avail- 
able at the conclusion of this 1,000-mile tour. 

oO 

Within three years, at most, practically worthless 
land, so heavily charged with injurious salts as to be 
unfit for any form of agriculture, may be reclaimed to 
grow any ordinary field crop. The method of doing 
this is simple; and the expense involved is such that 
the work may in many instances be economically un- 
dertaken by individual, corporate, or State initiative. 
The total expense of reclamation, taking everything 
into consideration, is but a small fraction of the en- 
hanced value, : 
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ROMAN TEXTILE MANUFACTURES, 
BY ALEX DEL MAR, M.E. 

Weaving is an art of the highest antiquity. In the 
Vedas, VI, ix, 2, the Rishi declares that he knows 
“neither the warp nor the woof of religious rites.” In 
the Iliad, the Bible, the Zendavesta, in the earliest 
writings of every nation of antiquity, it is distinctly 
described. Whether man learnt it from the weaver- 
bird, or it grew out of platting, we know not. Its or- 
igin is plainly Oriental; and a loom of apparently the 
most elementary form is still used in India; and what 
is yet more strange, it is capable of producing the most 
delicate tissues known to the art. There the village 
weaver stretches his warp between two bamboo rollers, 
one of which is suspended from a tree, while the other 
is fastened to the earth by wooden pins driven into 
the turf. The earth also forms his seat, and two holes 
dug into it accommodate his legs. The shuttle which 
carries the woof is shaped like a netting-needle, and 
being somcwhat longer than the breadth of the fabric, 
it is employed also as a batten, to shove the threads of 
the woof close up to each other. 

From the Orient, the names of staples, tissues, and 
fabrics enable us to trace the art of weaving into Asia 
Minor, Egypt, and Europe. In the Augustan age the 
woolen industry had been established in the Levant for 
upward of a thousand years; the weaving of silk, both 
from unraveled Indian tissues, from Oriental yarns, 
and from the threads of native silk-worms, had been 
practised in the island of Cos for over 500 years. The 
weaving of cotton cloths belongs practically to the 
Alexandrian age; while the manufacture of linens in 
Rome was comparatively new, it having but recently 
been imported from Egypt. The Roman manufacture 
of other textiles, such as hemp, esparto, and asbestos, 
though interesting, was comparatively unimportant. 

We are indebted to Ovid, Met. vi, 53, for an account 
of the woolen manufacture; dressing the wool; pick- 
ing or teasing, combing, and carding it; spinning the 
yarn with distaff and spindle; winding’ or forming 
the thread into clues, and dyeing. The earlier looms, 
like their Indian prototypes, were perpcndicular, hence 
the warp was called stamen and the woof subtemen, 
and the shuttle, radius. The looms, the fulling-mills 
(for cleaning, scouring, and solidifying the cloth) 
and the dyeing-works, were run by water power; and 
although the principal works were in the city of Rome, 
numerous others were established in all parts of the 
empire, especially in Spain, Gaul, and Britain. Among 
the woolen fabrics were phrygians, a coarse shaggy 
cloth, made in the Asiatic provinces, and out of which 
the Roman tailor fashioned the brown lacerna, or great- 
coat, a garment with a hood, like the French military 
tunic of the present day. A shorter overcoat or cape, 
also with a hood, was called penula. It was made of a 
hairy «cloth called gausapa. Another fabric called 
frigus, was like the Scotch and Irish frieze of modern 
times. A fabric similar to our broadcloth was called 
rasa, or smooth. Virgata was a striped cloth; scwtu- 
lata, a spotted or figured tissue; galbina, a green or 
grass-colored fabric, worn by women; palla meant 
black or gray mourning-goods, etc. Among the other 
products of the Roman woolen looms were damasks; 
embroideries made on the loom, sometimes with gold 
and silver threads and figures; tapestries, shawls, 
bunting, rugs, and carpets. The bunting was used for 
signal flags and for the colors carried by contestants 
in the chariot races. These last were organized in 
four companies, the Greens, Reds, Blues, and Whites; 
and they were championed with such esprit de corps 
and zeal that even the women became partisans, and 
wore silk ribbons of their favorite colors. ; 

Before that great influx of the precious metals which 
followed the conquests of Scipio, Titus, Mummius, Lu- 
cullus, Sylla, Pompey and Cesar, the linen industry, 
like many other industries of Rome, consisted of im- 
porting the fabric from other countries, in this in- 
stance from Egypt. The culture and treatment of flax 
and its manufacture into a variety of fabrics had 
grown to considerable perfection in that country; and 
until Rome became a great center of capital, but feeble 
efforts were made to transplant this great branch of 
trade. With the reign of Augustus came that unity 
of the empire and universal peace which afforded se- 
curity and assurance to its overflowing treasuries; and 
among the industries adopted or greatly extended was 
the culture of flax and manufacture of linen, eithér in 
Italy or in the Roman provinces, of which, of course, 
Hgypt was now one. Among the various fabrics men- 
tioned in the works which are left to us are damask 
tablecloths, table-napkins, and handkerchiefs, sudaria. 
A fine linen cloth from Sidon was calied sindon-; al- 
though Martial says that the same or similar stuff 
came also from Egypt. A twilled linen fabric, or dia- 
per, had long been’ worn in Asia Minor, Egypt, and 
Greece. This industry was now taken up by the Ro- 
mans and introduced into Italy and several of the 
western provinces. Linen sails for ships were also 
sade in various parts of the empire. 

The Roman costume consisted chiefly of the woolen 
toga and tunic; the shirt, camisia; and leg-cloth, tibi- 
alia. The overcoat, mittens and cap, pileus, were only 
for cold weather. Of these various articles, the shirt 
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and leg-cloth were of linen, sometimes, also, the tunic. 
The purple border to the toga was a survival of the 
purple thread of the Hindu. The latter was made from 
the staple of the purple cotton plant; the former was 
dyed with the famed murex of Tyre. 

Flax was cultivated successfully in many parts of 
Asia Minor, including Palestine, and in most of the 
Greek states. Pausanias wrote that “the fine flax which 
is produced in Elea, is a very proper subject of admira- 
tion; for it is not to be found (in such perfection) in 
any other part of Greece. . . . But the fine flax (pro- 
duced) within Elea, is not inferior in tenuity to that of 
che Hebrews; while it is less yellow.” After being retted 
in running water for about a month, it was taken out, 
dried, and made ready for extracting its fibers. For 
this purpose a bunch of it was taken in the hand, laid 
upon a table, and beaten with a wooden instrument. 
It was afterward drawn forcibly over the angle of the 
table, in order to free it from fragments of the stem. 
Then it was heckled or passed through iron combs, be 
ginning with coarse and ending with finer ones. In 
this condition the fibers were free and ready for spin- 
ning into threads or yarn. The various machines and 
devices for retting, heckling, spinning, and weaving 
this staple, though derived from the older industry 
of hemp-manufacturing, were much improved by the 
Romans, who paid great attention to the details of the 
linen trade and exported their products to numerous 
places in Asia Minor and Europe. 

The cotton plant and cotton fabrics are mentioned 
as of Indian origin by Herodotus, 450 B. C. The cul- 
ture was brought westward by the followers of Alex- 
ander and Seleucus, and established in Egypt under 
the Ptolemies. After the battle of Actium, Egypt be- 
came a Roman province, and both the cotton fieids and 
cotton mills of that country fell into the hands of 
Roman capitalists. The earlier Roman name for cot- 
ton was probably byssus, because its fabrics resembled 
linen ones, just as in England it is still called “cotton- 
wool,” because the staple looks like bleached wool. The 
later Roman name was gossypion. Xylon rather meant 
the cotton-tree; though it was sometimes used to mean 
the staple. It is well known, of course, that cotton- 
fabrics have been found in Egyptian graves older than 
the Ptolemaic period; but this does not prove that 
they were made in Egypt, any more than a silk fabric 
found in an American grave of the present day would 
prove it to be American, the probability, amounting 
almost to certainty, being that it was manufactured in 
Europe or Asia. Cotton fabrics, however, do not ap- 
pear to have become popular in Italy. The finer cot- 
ton tissues still came from India, and were very ex- 
pensive; while the coarser ones were hardly so well 
suited to the Roman climate as linens. Before the 
Egyptian cotton manufacture became sufficiently im- 
proved in quality and cheapened in price to command 
the Italian market, it fell into the hands of the Arab- 
jans, and Rome lost the control of what was destined 
to become the greatest of the textile industries. 

Silk, though it had been imported from the Orient 
for many centuries, and cultivated to a small extent 
in some of the Greek islands, was nevertheless so 
scarce during the Augustan period as to command its 
weight in gold. The common name for it was serica, 
or vestis serica, sometimes bombycina, from bombyz, 
the silk-worm. The Roman ladies wore a broad ribbon 
around the waist called strophium, which served for 
the modern bodice, or stays. This ribbon or sash was 
made of silk. Soft clinging stuffs of silk for the stola 
were next worn; and finally the palla came to be made 
of the same expensive material. Its use was forbidden 
to men. Elagabalus is said to have been the first male 
Roman who wore a robe of pure silk; and Aurelian to 
have refused the empress, his wife, a garment of this 
fabric, on account of its exorbitant price. Yet in 
Pliny’s time, which was much earlier, the importation 
of Indian silks, to be unraveled by Roman girls in 
order to work up the threads with woolen yarns and 
so make from them new and less expensive fabrics, 
appears to have become an important industry; from 
which it wouid seem that stories about the parsimony 
of distinguished people are not always to be relied 
upon for historical accuracy. 

Hemp is an East Indian plant which was brought 
into Europe probably during the first Buddhic period. 
Herodotus mentions a species so closely resembling 
flax that the Thracian women made fabrics from it 
which could hardly be distinguished from linen. The 
best hemp known to the Romans was grown at Ala- 
banda, on the banks of the Meander, and the next best 
at Mylasa, near the Gulf of Jasus, both of these places 
being in Asia Minor. In Italy it was chiefly cultivated 
in the territory of the Sabines, a very ancient people. 
Hemp was at first employed for the ropes and rigging 
of ships. Moschion, about 200 B. C., records the use 
of hempen ropes for rigging the ship “Syracusia,” 
built for Hiero II. some fifty years previously. Twine, 
hunting nets, and finally coarse fabrics, for household 
use, were successively made of it. The various ma- 
chines and devices for retting, heckling, combing, spin- 
ning, and weaving this staple were applied to flax 
when that textile came to be manufactured in Rome. 

Human hair was also employed as the basis of sev- 
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eral Roman industries, chiefly by wig-makers and jew- 
elers. A Roman matron’s wig, of a beautiful brown 
color, full, rich, glossy, and ending in a heavily plaited 
chignon, is preserved among the curiosities of the 
York Museum, Although 1,800 years old, it can scarce- 
ly be distinguished from a modern peruke of the most 
fashionable design. 

The grass fibers employed by the Roman weavers, 
such as esparto, corn-husks, and straw, the latter for 
ladies’ hats, were as numerous as they are at the pres- 
ent day. Many of them were also used for stuffing 
mattresses and upholstering furniture—for example, 
corn-husks, wool-flocks, and grasses of various sorts. 

Asbestos, like many other substances which formed 
the bases of Roman industries, was originally obtained 
from India, but afterward from Arcadia. The Greeks 
gave it the name of asbestinon, which means inextin- 
guishable; while the Romans called it vivum, or live 
(linen). They made table-napkins of it, which could 
be cleansed during the meal, by throwing them for a 
minute or so into the fire. Shrouds for the dead were 
also made of this substance, though it was so excess- 
ively dear that only the wealthiest people could afford 
to purchase it. In the year 1702 there was dug up 
near the Nevian Gate at Rome a funeral urn, in which 
human remains of the classical period were found 
wrapped in asbestos cloth, many yards in length. This 
interesting example of Roman textile art is still pre- 
served in the Museum of the Vatican. 
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SCIENCE NOTES, 


That common simile in which the various divisions 
of science are represented as branches of the tree o? 
knowledge, is a grotesque survival of a time when 
neither trees nor science were understood. No simile 
is perfect or even approximately correct, but one better 
than the tree and its branches for the origin and rela- 
tionships- of any inductive science is that of a river, 
rising from various and often obscure sources, growing 
in size and importance as it proceeds both from the 
springs within its own bed and by the entrance and 
contributions of tributary streams, and finally pouring 
its substance into the mighty ocean of accumulated 
human knowledge. 


Some of the arts are nearer to the welfare of man 
than others, and the same is true of the sciences. Two 
arts, however, lie very near human welfare, and if we 
were called upon to give up all of the arts but two 
there would be little difference in choice as to which 
two should be preserved. The one most important 
would be the art of agriculture and the next the art 
of healing. Man first of all must be nourished, and 
next to this, kept in health. We might look forward 
to a time when lawyers would disappear. We might. 
even grow so perfect as to be able to do without ministers 
of the gospel. Even the histrionic art might be aban- 
doned, and yet mankind be reasonably happy. But 
strike down agriculture and you strike a blow which 
is fatal; banish the healing art and you leave man to 
the ravages of disease. 


Enormous as is the annual loss which may now be 
fairly charged to insects, it would undoubtediy be vast- 
ly greater if such pests were left absolutely uncheck- 
ed and no efforts were made to limit their operations. 
Were it not for the methods of controlling insect pests, 
resulting from the studies of the Bureau of Entomology 
and of the official entomologists of the various States, 
and the practice of these measures by progressive 
farmers and fruit-growers, the losses from insects 
would be greatly increased. Familiar illustrations of 
savings from insect losses will occur to anyone familiar 
with the work in economic or applied entomology in 
this ccuntry. The cotton worm, before it was studied 
and the method of controlling it by the use of arseni- 
cals was made common knowledge, levied in bad years 
a tax of $30,000,000 on the cotton crop. The preven- 
tion of loss from the Hessian fly, due to the knowledge 
of proper seasons for plarting wheat, and other di- 
rect and cultural methods, results in the saving of 
wheat to the farm value of from $100,000,000 to $200,- 
000,000 annually. Careful statistics show that the dam- 
age from the codling moth to the apple is limited two- 
thirds by the adoption of the arsenical sprays, handing, 
and other methods of control, representing a saving of 
from $15,000,000 to $20,000,000 in the value of this 
fruit product alone. The existence and progress of 
the citrus industry of California were made possible 
by the introduction from Australia of a naturai enemy 
of the white scale, an insect pest which was rapidly 
destroying the orange and lemon orchards, this in- 
treduction representing a saving to the people of thet 
State of many million dollars every year. The rota- 
tion of corn with oats or other crops saves the corn 
crop from the attacks of the root worm to the extent 
of perhaps $100,000,000 annually in the chief corn- 
producing regions of the Mississippi Valley. The cult- 
ural system of controlling the boll weevil is already 
saving the farmers of Texas many millions of dollars, 
and, in fact, making the continuance of eotton grow- 
ing possible; and scores of similar illustrations could 
be cited. 
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THE SMALLEST WORKING MODEL OF A TRIPLE- 
EXPANSION ENGINE. 

The model of the engine illustrated in the accom- 
panying engraving is, perhaps, the finest piece of 
skilled work of its kind that has ever been brought 
to our attention. The little engine, which is of the 
marine triple-expansion type, was built by Mr. Robert 
Bunge, of New York city, an expert on 
machinery, who has made the con- 
struction of miniature machines his 
pastime. 

The engine here shown measures 3% 
inches across the bedplate, and stands 
3% inches from the bottom of the bed- 
plate to the top of the cylinder covers. 
Every part is perfect. It is even 
equipped with the link reversing mo- 
tion. ‘With a steam pressure of 100 
pounds, 7,260 revolutions per minute 
are made, turning a screw 2% inches 
in diameter by 7 inches pitch. 

The high-pressure cylinder is 5-16 
of an inch in diameter, the intermedi- 
ate cylinder 8-16, and the low-pres- 
sure cylinder 10-16 of an inch. Some- 
thing of the wonderful refinement and 
precision with which this model has 
been made may be gathered from the 
fact that the valves are of the regular 
piston type for all cylinders, and meas- 
ure five, seven, and nine thirty-seconds 
of an inch in diameter. The shaft, 
the cranks, and crank-pins are all 
turned from one piece of steel, which 
in itself is a rather neat piece of work. 

The eccentrics are split, and are ex- 
act miniature duplicates of those used 
on engines actually in service. The 
smallness of the studs and nuts used 
to hold down the cylinder covers is 
almost incredible. The nuts used in 
the construction of the model are for 
the most part a fraction less than 1-16 
of an inch in diameter; and yet each 
is perfectly hexagonal in shape. The 
studs are a little less than 1-32 of an inch in diameter, 
and are threaded at both ends, one end screwing into 
the machine, and the other receiving the nuts. 

The crossheads are made of steel, and are fitted with 
brass shoes that can be taken up whenever wear oc- 
curs. The steam pipe is 1-8 of an inch in diameter, 
and the exhaust is 3-16 of an inch in diameter. The 
maker may well claim for this model that it is the 
smallest triple-expansion engine in the world. To ap- 


preciate its diminutive perfection at its true worth, 


it must be seen in actual operation. 
Se 

An accompaniment of the introduction on shipboard 
of surface con- 
densation, which 
was at first sup- 
posed to be a re 
sult of it, but 
which as a matter 
of fact was not, 
was a tremen- 
dous increase in 
the corrosion of 
the boilers and 
a shortening of 
their life. This 
was especially 
noticeable in the 
tubes which, as 
the thinnest part 
of the boilers, 
give out first. All 
sorts of theories 
were advanced to 
account for it, 
some of which we 
can now see to 
have been utterly 
ridiculous. Prob- 
ably one of the 
most fanciful was 
that which re- 
garded the boiler 
and condenser as 
forming a gigan- 
tic galvanic bat- 


tery, the copper 
condenser tubes 

forming one pole, 

and the boiler the 1 Ue 
other. The real A 


facts were devel- 
oped as a result 
of the investiga- 
tion by the Ad- 
miralty Commit- 
tee on boilers in 


fe 
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Brick Lighthouse. 
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the 70’s, which showed that boiler corrosion was sim- 
bly rusting and had been due to gross but uninten- 
tional neglect. It had been a very common practice, 
particularly in naval boilers, when they were not in 
use, to blow out the water and take off the manhole 
plates ‘“‘to let them air.” It was this “airing” which 
caused the corrosion. Now when boilers are laid up, 
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they are filled with water which is made slightly alka- 
line, and this effectually prevents corrosion. 
es 
A LIGHTHOUSE OF REINFORCED CONCRETE. 
BY EMILE GUARINI. 

A lighthouse of reinforced concrete has recently 
keen constructed at the mouth of the Boug, a river 
flowing into the Black Sea. It is situated 115 feet 
from the river shore and serves, with an existing but 
lower lighthouse, to guide vessels in the direction of 
the maritime canal excavated in the river and con- 
necting with the sea the city of Nikolaew, which is 
situated about 100 versts from the mouth of the Boug. 


Iron Lighthouse. Concrete Lighthouse. 


A COMPARISON OF THE CONSTRUCTION OF SEVERAL TYPES OF LIGHTHOUSES, 


Armored Concrete Lighthouse. 


JuLy 22, 1905. 


The construction of the lighthouse of reinforced con- 
crete was decided upon after a comparative study of 
other projects, some calling for the use of bricks and 
others of iron. Reinforced concrete was found to give 
a saving of about 40 per cent with an equal stability. 

The system consists of a tower of which the walls 
are from 5 to 10 inches in thickness and are eéon- 
structed upon a foundation, likewise 
of reinforced concrete, and imbedded 
in the sandy soil to the depth of 10 
feet. 

The stability is assured by the 
weight of the sand resting upon the 
foundation. The maximum of pres- 
sure upon the ground is about 7 
pounds to the square inch. The co- 
efficient of stability at the level of the 
ground is 4. 

The frame is formed ef round iron 
bars of 14%4-inch diameter. The calcu- 
lation is so made that it shall be able, 
without the concrete, to resist a wind 
pressure of 55 pounds to the square 
foot. The height up to the lantern is 
110 feet. 

The diameter of the tower is 21 feet 
at the base and 6% at the lantern. 

The lantern is divided into two 
parts, one of which serves as the dwell- 
ing of the keeper, while the other is 
arranged for the lighting apparatus. 

For the concreting there was con- 
structed an external wooden wall hav- 
ing exactly the form of the tower. 
The concreting was done from the in- 
terior. The concrete was formed of 
sea gravel, coarse sand, and Portland 
cement in the proportion of 1:2:4. 

The concretins was done in winter, 
in the space of two weeks, with the 
aid of heat in the interior. The exter- 
nal woodwork required two months 
for its construction. 

The external woodwork was removed 
in the spring of 1904, and, up to the 
present, although the tower has been submitted to the 
action of very high winds, no evidence of strain has 
been detected. 

The cost of the structure, exclusive of the lighting 
apparatus, was about $6,000. 

The project, the calculations, and the execution are 
due to M. N. Piatnitsky, engineer of ways of communi- 
cation, and the architecture is the work of M. A. 
Bauchnikow, likewise engineer of ways of communi- 
cation. 
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Report on the Sleeping Sickness. 
A valuable report concerning the dreaded “sleeping 
sickness,” which 
infests the East 
Africa Protector- 
ate, has been 
prepared by Dr. 
Cc. A. Wiggins, 
principal medical 
officer at Nairobi. 
The disease, he 
finds, is  propa- 
gated by the 
tsetse fly; this in- 
sect is found in 


trees or bushes 
near the lake 
coast line. The 
difficulties and 


dangers of pois- 
oning by this pest 
during a journey 
in these parts are 
exemplified in Dr. 
Wiggins’s account 
of the passage of 
the Yala swamp. 
This is an extens- 
ive e_yanse of 
huge inasses of 
papyrus, or large 
tracts of black 
mud, with stag- 
nant, ill-smeiling 
water, both reach- 
ing to the waist. 
Papyrus, it was 
observed, does not 
shelter the flies. 
In Mageta Island 
an epidemic had 
raged, and out 
of 500 inhabitants 
not one survived, 
and the place is 
now deserted. 
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A NOVEL GYRATING STEAM ENGINE, 

A new form of steam engine, with which a constant 
thrust is obtained on the driven shaft, is shown in 
the accompanying illustration. The engine is the inven- 
tion of Mr. Frederick Egge, of Bridgeport, Conn., and 
it will be found particularly useful for any service 
where a -pewerful, compact, and light-weight engine 
that can be instantly reversed is desired, such as 
for hoisting work and for automobiles. As can be 
seen in the illustration, the engine consists of 
four horizontal cylinders placed symmetrically 
around a central tube containing, near its right- 
hand end, ports opening into the cylinders (one 
port for each). The piston-rods are fitted with 
ball and socket joints at both ends. Their outer 
ends are connected to a sort of spider set at an 
angle with the transversely-placed disk on which 
it is mounted. The thrust of the piston rods on 
the arms of this spider tends to push it off the 
periphery of the disk, but as the spider is firmly 
secured to the disk, this is revolved instead, and 
the spider goes through a gyrating motion as it 
is successively driven by each of the four pistons. 
The spider is mounted on and pinned to a short 
rod having a bearing at its upper end near the 
periphery of the disk and at its lower end in a 
block on the extremity of a small central shaft 
that actuates the rotary valve for supplying live 
steam to and carrying off the exhaust steam from 
all four cylinders. The gyrating movement of the 
spider causes this rod (which has a universal joint 
near its lower end) to make one turn to every revolu- 
tion of the disk, and thus the valve also is driven at 
the same speed as the disk. The valve consists of a 
sleeve having two sets of ports—one set for running 
in either direction—as well as a suitable exhaust port. 
The lever on the side of. the engine slides the valve 
laterally, and instantly reverses the engine. This 
feature is the result of the constant thrust at an angle 
of 30 deg. obtained from one or another of the four 
pistons. 

The photograph which we reproduce is that of a 
working model designed to show the use of the motor 
as a hoisting engine. It could also be applied to an 
automobile by direct attachment to the rear axle with 
a bevel or spur gear drive. An engine of this type 
can be built of very light weight, and so should be 
useful in all cases where a portable motor is needed. 

© 4 
THE NEW BRITISH YARD STANDARD. 
BY HERBERT T. WADE. 

During the past year the Standards De- 
partment of the British Board of Trade has 
been engaged in studying and verifying a 
new yard standard, in which have been in- 
corporated all the refinements made possible 
by the modern science of metrology. The 
present imperial standard or legal yard of 
Great Britain is a bronze or gun-metal bar 
of rectangular section legalized by Act of 
Parliament in 1855. The true or legal yard 
is taken as the distance at 62 deg. F. be- 
tween two fine lines on the surfaces 
of two gold plugs that are sunk in 
wells or holes near the ends so that 
their surfaces lie in the median or 
neutral plane of the bar where any 
effects of flexure are reduced to a 
minimum. A number of copies of 
this standard bar were made when 
it was constructed and one of them, 
No. 11, was given to the United 
States government, and is now in 
the fire-proof vault of the National 
Bureau of Standards at Washing- 
ton. It has twice been taken to 
England for comparison with the 
British standards, and for many 
years served as a standard of length 
for the United States. A study of 
the various bronze standards, how- 
ever, Showed that they were not ab- 
solutely invariable and that their 
length was likely to be altered some 
minute but appreciable amount by 
molecular and other changes taking 
place in the alloy of which they 
were formed. In fact, the unsuit- 
ableness of bronze for a prototype 
standard was recognized at the time 
when the construction of an inter- 
national standard meter was pro- 
posed in 1872, and the commission 
determined on an alloy of platinum 
and iridium, not only for the inter- 
national prototype, but also for the 
various national standards which 
were to be similar in size, form 
and composition. In making these 
standards, it was necessary to use 
a materia] that resembled as closely 
as possible the original platinum 
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meter of the Archives, but also its composition should 
be such that it would be free from oxidation and pos- 
sess aS well the requisite strength, elasticity, and other 
mechanical characteristics. These meter bars when 


completed represented the most careful and accurate 
workmanship, so that when the two standards allotted 
to the United States were received by the govern- 
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ment, it was only a brief space of time before they 
were adopted by executive order as the national funda- 
mental standards of length, from which the yard or 
common unit was to be derived by using the ratio 
3600/3937 specified in the Act of July 28, 1866. Thus 
the British bronze standard yard was displaced as a 
standard of length in the United States by the plati- 
num-iridium meter of the International Commission, 
despite the fact that Anglo-Saxon weights and meas- 
ures were and are universally employed. 

Convinced a few years ago of the necessity of con- 
structing a new copy of the imperial standard yard, 
the Standards Department of the Board of Trade, un- 
der the direction of Mr. H. J. Chaney, superintendent, 
decided to employ such a material as would best an- 
swer the requirement of resistance to oxidation, hard- 
ness, density, permanence, elasticity, etc., and select 
such a form as should be considered best in the light 


British Iridio-Platinum Yard Standard Showing Cross-Section. The 


Bar is in the Position it Occupies in the Comparator. 


The Standard Turned on Its Side and Showing the Two Defining 


Lines (Magnified) on the Neutral Surface of the Bar. 


THE NEW MICROSCOPIC COMPARATOR OF THE BRITISH STANDARDS OFFICE. 
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of actual experience with standards of length and the 
developments of metrological science. These matters 
had been most thoroughly discussed and investigated 
at the time of the construction of the international 
metric standards, when it was realized that such mate- 
rials as gold, platinum, iron, or even rock-crystal, for 
,various reasons, were quite unsuitable. Accordingly, 
it was determined to employ an alloy of 90 per 
cent platinum with 10 per cent iridium. This was 
possible by the adoption of a peculiar cross section 
of X shape devised by M. Tresca, of the French 
committee, whereby sufficient strength and rigidity 
were obtained without the employment of an undue 
amount of metal such as would render the cost 
prohibitive or the bar of unwieldy mass. Further- 
more, the platinum-iridium alloy expands but little 
with an increase in temperature, while its surface 
can be given a high polish so that the lines mark- 
ing the standard distance could be engraved di- 
rectly on its surface. These international stan- 
dards had not only proved eminently satisfactory 
in their use at the Bureau of Weights and Meas- 
ures and in the various national laboratories, but 
no essential improvements could be suggested, so 
that the British metrologists concluded that they 
could do no better than to copy the composition 
and their form in constructing their new stan- 
dard yard. Thus they would have a standard 
whose constants would be known not only inde- 
pendently, but also in terms of the International 
Prototype Meter. Fortunately, they were able to ob- 
tain one of.a series of bars made from an ingot of the 
specified alloy which was cast at the Conservatoire des 
Arts et Métiers at Paris for the use of the Bureau 
International des Poids et Mesures. In 1902 this bar 
was polished and adjusted «t the laboratory of the 
Société Genevoise pour la Construction d’Instruments 
de Physique at Geneva, and was then sent to the Inter- 
national Bureau of Weighis and Measures at Sevres, 
near Paris, where a meter and a yard were traced on 
the bar by M. J. Rene B:noit, the director. This was 
accomplished with the cividing engine of the bureau, 
and the same general means and methods were em- 
ployed as were used when the standard meter bars 
were constructed and graduated. The construction 
and form of the new standard will be apparent on 
reference to the accompanying illustration, which 
shows clearly the X. or Tresca section. The rigidity 
of the bar is manifest from its design, while 
provision is made whereby the neutral or 
median plane coincides with the upper sur- 
face of central portion or cross bar on which 
the lines are traced, reducing to a minimum 
any effects of flexure caused by inequalities 
of the supports. On this ‘surface parallel 
with the axis of the bar are traced two fine 
lines, 0.2 millimeter distant from each other, 
ani across these is another fine line which 
marks one extremity of the standard length, 
tne latter being measured between two sucla 
iines, points being taken which are included 
between the longitudinal lines, the general 
appearance when seen under the 
microscope being as shown in the 
accompanying engraving. In the new 
British standard one such trans- 
verse line marks the beginning for 
both the meter and the yard, while 
at the opposite end of the bar there 
are similar sets of lines to indicate 
the limits of each. In short, the 
new standard is practicaily a stan- 
dard meter with a yard marked on 
it, and thus the British Standards 
Office now has on a single bar a 
determination of the value of both 
of these fundamental units of 
length as given by the officials of 
the International Bureau in terms 
of the international standards, and 
also, after the conclusion of the 
present investigation of the bar, 
its value in terms of the Im- 
perial Standard, which doubtless 
will be legalized in some form or 
other. According to the officials of 
the bureau the new British stan- 
dard when referred to the Interna- 
tional Prototype Meter at 0 desree 
Centigrade is too long by 2.9 mi- 
crons or 29 parts in ten millon, 
while the yard marlved when re- 
ferred to the yard standards and 
equivalents of the Bureau was too 
long by 0.000226 inch when reduced 
to 62 deg. F., the British standard 
| temperature. After its determina- 
tion and study at the Bureau, the 
new bar was then carried to Lon- 
don, where it has been the subject 
of a most careful investigation by 
the officials of the Standards De 
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partment, having been compared directly with the 
national or Imperial Standard in an elaborate series 
of experiments. The result of the preliminary observa- 
tions when computed and reduced was that the plati- 
num-iridium standard was too long by 0.000227 inch, 
but the investigation has not as yet been concluded 
and this value may be changed. The research, how- 
ever, brought out many interesting points about the 
British standards of length and their degree of accu- 
racy. The Imperial Standard yard is legally defined 
to have its true length when measured at the tempera- 
ture of Fahrenheit’s thermometer, but there was and 
is no legal standard of the Fahrenheit thermometer, 
and the original temperature measurements employed 
in determining the bar were made with mercurial 
thermometers which vary 0.3 deg. Fahrenheit plus and 
minus. As the length of any solid such as a bar is 
continually varying with changes in temperature, it is 
of course impossible to determine linear values with 
precision unless the temperature is known with a 
degree of accuracy corresponding to the other measure: 
ments. Consequently, the British observers were 
forced to follow the example of the International Bu- 
reau and modern physicists generally reduce all their 
readings to the scale of the gas thermometer contain- 
ing hydrogen. This also involved a careful study of 
the thermometers, new and old, so that in the present 
determinations the temperature effects could be con- 
sidered and corrected for with the greatest possible 
precision. The comparisons were made at the Stan- 
dards Office, Old Palace Yard, Westminster, and the 
old Sheepshanks comparator used when the Imperial 
Standard was constructed was employed in some of 
the comparisons, as well as a Troughton and Simms 
comparator which was built in 1870. But these instru- 
ments were considered to be somewhat below the stan- 
dard demanded by modern metrological science, so ac- 
cordingly a new comparator was built capable of 
the greatest accuracy and embodying all refinements 
that scientific thought could suggest and precise work- 
manship execute. As the object of a comparator is to 
determine as accurately as possible the difference in 
the length of two or more standards, its essential char- 
acteristics are two micrometer microscopes mounted 
on heavy masonry pillars, so as to be free from all 
vibration, and some suitable mechanical device to 
permit the scales to be placed successively below the 
microscopes in the same position. The distance be 
tween the two microscopes remains constant during 
the comparison, and the bars to be compared are placed 
below them, so that the cross-wires of the microscopes 
can bisect the fine lines of one of the standards. Then 
when this standard is replaced by the other under 
exactly similar conditions, by means of the micrometers 
the cross-wires can be brought to bisect its lines, and 
the difference in length be determined. Of course, 
means must be provided for carrying and moving the 
standards, for regulating the temperature and keeping 
it uniform, illuminating the surfaces of the bars, avoid- 
ing vibration and other disturbances, and providing 
for many other conditions demanded in exact measure- 
ment. The construction and action of a modern com- 
parator can best be appreciated by reference to the 
illustration, which shows the new instrument of the 
British Standards Office, which is essentially the same 
as the comparator of the Bureau International, and in- 
volves the most improved devices. It is mounted on 
a deep foundation of concrete, which rests on rubble 
over sand. On the concrete are placed three slate slabs, 
two of which carry massive blocks of Yorkshire stone, 
forming the two pedestals for the microscopes, while 
the third or center slab carries the heavy cast-iron 
frame on which are the rails for the carriage carrying 
the scales. To prevent any movements of the observers 
being communicated to the apparatus, there is an air 
space surrounding the foundation to a depth of five 
feet. On the tops of the stone pedestals are bolted 
heavy cast-iron supports or brackets for the micro- 
scopes, whose objectives are about 95 millimeters above 
the bars. The latter are carried in a trough on a car- 
riage capable of a transverse movement beneath the 
microscopes, and also so arranged that the height of 
the bars can be adjusted by micrometer screws which 
raise or lower the trough. The latter is double-walled, 
and water kept in circulation by an electrically-driven 


agitator flows in the intervening space, and causes a. 


constant temperature to be maintained. The bars 
themselves rest on rollers in the trough, so that. they 
are free to expand or contract with any change in tem- 
perature. The micrometers are of the ordinary type, 
where a system of cross-wires arranged in the focal 
plane of the objective can be moved by means of an 
accurately cut screw with a divided head moving in a 
nut. By means of a linear scale placed in the field of 
the microscope, the value of the space traversed by the 
cross-wires during one revolution of the screw is ascer- 
tained, and fractions of a revolution can be determined 
fromm the graduated head and its vernier. The illumi- 
nation of the surface of the bars is also important, and 
the method adopted is to send light from a small in- 
candescent lamp into the microscope tube, and by 
means of a thin polished plate of glass inclined at an 
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angle of 45 degrees reflect it onto the lines of the 
bar. With this new instrument it is believed that the 
highest accuracy can be secured, and that the British 
Imperial yard can be defined in a more satisfactory 
manner, as well as be represented by a more permanent 
and accurate standard. 
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THE MAMMOTH CUNARD LINERS, 

It is many years since there was the same amount 
of interest attached to the building of a new liner for 
transatlantic service as is shown in the two turbine- 
driven Cunarders which are now under construction, 
one at Swan & Hunter’s yard on the Tyne, and the 
other at the John Brown Company’s works, Clydesdale. 

This interest is due to the extreme size, the high 
speed aimed at, and the novel character of the motive 
power. To find a parallel to the interest in these 
vessels we have to go back to the year 1889, when the 
Inman and International Company brought out the 
first twin-screw ships to be seen in the Atlantic serv- 
ice, the “City of New York” and “City of Paris.” Fur- 
thermore, it is realized by the general public that 
these new Cunarders represent the determination of 
Great Britain to win back the Atlantic record, which 
was lost several years ago to the “Kaiser Wilhelm 
der Grosse,’ and which has subsequently been easily 
retained by those other fine German _ ships, the 
“Deutschland” and the “Kaiser Wilhelm II.” 

It is known that the new Cunarders are to be the 
largest ships ever built; but it is not generally realized 
how very much larger these ships are to be than any 
of the huge liners which now excite our wonder by 
their great proportions. The increased dimensions are 
shown in the accompanying table, which includes the 
largest of the ocean liners that have been built of late 
years; and on comparing the Cunarders with the larg- 
est of the existing fast passenger ships, the “Kaiser 
Wilhelm II.,” we find that she is longer by 94 feet 
than that vessel; that she has 7%, feet more molded 
depth; that she has 16 feet more beam; that her de- 
signed horse-power is nearly twice as great; that her 
displacement is 13,000 tons more; and her sea speed 
will be 1% knots greater. Furthermore, in view of the 
fact that turbine engines invariably develop a horse- 
power greatly in excess of the contract, it is possible 
that on her trial she may make 26 knots an hour, or 
2’ knots more than the record speed of the “Kaiser 
Wilhelm II.” 
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It was not the original intention to make these ves- 
sels of such extreme proportions. They grew to the 
dimensions ultimately adopted, as the result of the 
elaborate studies that were made, both at the towing 
tank and at the designing board. The first tentative 
plan called for a vessel 700 feet in length. This grew 
to 720 feet, and finally to the present overall length 
of 800 feet. The beam is 88 feet measured over the 
skin plating, or 87 feet 6 inches to the outside of 
the frames; the plating, by the way, being 14% inches 
in thickness, which, on the lap, will bring it to a 
total thickness of 3 inches on each side. The plated 
depth is 60 feet, which may be compared with the 
42 and 49 feet molded depth of such ships as the 
“Deutschland” and “Oceanic,” the plating being, in 
this vessel, carried up one deck higher. This increase 
is rendered necessary by considérations of the longi- 
tudinal girder strength of the ship as a whole, and is 


one of the means by which the necessary shearing — 


strength is obtained. The extreme draft is 36 feet; 
but this, of course, can only be availed of when the 
new Ambrose Channel into New York harbor shall 
have been fully dredged out. The government has 
promised sufficient depth in this channel, by the time 
the Cunarders are ready, to enable them to come and 
go, drawing 33% feet of water. On the latter draft 
they will displace a little over 40,000 tons, and on 
the full draft of 36 feet they will displace about 
43,006 tons. Of the dimensions given above, the beam 
is the most striking, and these ships are the first to 
exceed in beam that accepted standard of measurement 
for modern steamships, the “Great Eastern.” 


The drawing on our front page contains the 
first authentic information regarding their  in- 
terior structure. The double bottom, which is 
the most important structural element in the 
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hull, will be 5 feet 6 inches in depth between 
the outer and inner shells. There will be a dead 
rise of 18 inches from the keel to the bilge, and 
the frames will decrease from 5 feet 6 inches at the 
keel to about 4 feet in depth where the curve of the 
bilge straightens into the sides. There will be about 
twenty longitudinal frames consisting of heavy built- 
up I-beam sections, extending, some of them, the full 
length of the ship. Our sectional view is taken at 
about the midship section, and it passes through one 
of the boiler compartments. The great width of the 
ship enables the Scotch boilers, which will be of the 
largest size, to be placed four abreast, and still leave 
room for large coal bunkers in the wings. There are 
eight decks in all. First, the Orlop deck, just above 
the boiler rooms, on which, in this particular part of 
the ship, there will be space for carrying the regular 
ship’s stores; the deck above, known as the Lower 
deck, will be devoted largely to third-ciass passengers. 
A feature that will add considerably to the comfort 
of these passengers will be the subdivision of the 
space into separate staterooms. The waterline. will 
be at the level of this deck, which will be lighted with 
portholes, and thus provide a large number of out- 
side staterooms for the third-class passengers. The 
Main deck will be given up to first-class staterooms. 
The Upper deck, also, will be devoted to first-class 
accommodation, and on this deck will be the great 
dining saloon, which will extend the full width of the 
ship, providing a single room over 80 feet in width 
by 125 or more feet in length, and capable of seating 
over 500 people. In the center will be a large over- 
head well, which will extend through two decks and be 
crowned with a dome of cathedral glass. The fifth, 
or Shelter deck, completes the molded portion of the 
vessel, and is 60 feet above the keel. The three decks 
above this, known as the Bridge deck, Promenade 
deck, and Boat deck, are devoted to first-class passen- 
ger accommodation, and they have, on each side of the 
central tiers of staterooms, a broad promenade open 
to the weather. 

How greatly these ships will exceed all others in the 
uature of the passenger accommodations is shown by 
the fact that the first-class staterooms are to be 50 
per cent larger than the customary size. The total 
height of the ship, from the keel to the boat deck, is 
about 90 feet, or the height of say an eight-story build- 
ing. In the presence of such dimensions, the problem 
of what might be called ‘vertical travel’ becomes a 
serious one. On shore we have overcome it by the 
adoption of the elevator; and with the growth in size 
and steadiness of the giant passenger ships, the time 
has now come when the passenger elevater can be 
applied with perfect safety to these floating hotels. 
The Cunard Company was the first to incorporate the 
elevator in the plans for its new ships; and it may 
interest the readers of the Screnriric AMERICAN to 
know that the first practical suggestion of the use of 
the marine elevator was made in 1902 by a member 
of the staff of our paper to Mr. Vernon H. Brown, 
the general manager of the company in America, who 
thought so well of it, that he forwarded the sugges- 
tion to the Liverpool office with his approval of it as 
a practical improvement. The suggestion was adopt- 
ed, and at once incorporated in the plans of the ship. 
There can be no question of the great convenience that 
will be afforded by a passenger elevator on board large 
steamships, and it is pretty certain to be generally 
adopted. 

The motive power will consist of four turbines, 
each of a designed indicated horse-power of 18,000, 
which latter, by the way, is about the total horse- 
power of the “City of Paris” and the “City of New 
York,” above referred to. All four turbines will be 
placed upon the same platform; but whilethe propellers 
of the inside pair will be located just forward of the 
rudder in the usual position, the propellers of the 
outside pair of turbines will be located forward of the 
inner pair, the great beam of the ship admitting of 
this arrangement. Although the contract horse-power 
is about 71,000, the boiler power is sufficient for 75,000 
horse-power, and 75,000 horse-power with reciprocating 
engines would, according to the tank test, give a speed 
of 25 knots an hour. Mr. Huuter, of the firm of Swan 
& Hunter, where one of these ships is being built, has 
supplemented the tests of the tank models, constructed 
on a quarter-inch scale, by building a working model 
on a ‘%4-inch scale, which is 50 feet in length. He has 
equipped this ‘model with turbines and four propellers, 
and has been making a large number of tests with 
propellers of every conceivable practicable type. The 
results of these experiments, of course, are not avail- 
able outside the company, but it is sufficient to say 
that they are very promising for th: complete success 
of the great ships themselves. As regards the. speed 
of the vessels, they must show an average of 24% 
knots an hour on actual voyages. Judging from the 
way in which the steam turbines in the British cruiser 
“Amethyst” ran ahead of the anticipated results, we 
shall not be surprised to see these vessels exceed an 
average speed of 25 miles an how from port to port 
under favorable conditions, 
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Correspondence. 


The Lunar Rainbow. 


To the Editor of the ScleNTIFIC AMERICAN: 

The article in your issue of July 8, 1905, “A Lunar 
Rainbow,” calls to my mind a similar phenomenon wit- 
nessed by the writer several years ago, only this was 
on a perfectly cloudless night. It occurred about 9 
o'clock P. M. I was coming over a hill, to the west 
of which was a deep valley. A thick bank of fog lay 
over the valley, and as I descended into the valley I 
saw the bow perfectly defined. The colors were very 
faint, but the whole arch was perfect. How long it was 
visible I could not say. W. W. RANDALL, 

Sea View, Mass., July 12, 1905. 

—— ot i 
The Reasoning Povwvers of Animals, 
To the Editor of the Screnriric AMERICAN: 

I have with much interest noted the discussions in 
your columns as to whether animals can reason. Two 
letters to this effect, published June 3 and July 1, ap- 
parently attempt to establish an affirmative theory 
that animals actually do reason, giving as they do the 
story of the cat which has learned to open a door by 
its latch and even knob. Let me say in the name of 
psychology that these cats did in no way show reason- 
ing power, but on the contrary it was an act of dumb 


imitation, prompted by dire necessity on the part of the: 
animals to get inside or outside, and indeed they had; 


ample opportunity to learn under the circumstances. 

While I do not discredit the reasoning power of ele- 
phants or beavers, however limited it may be, it does 
not demand expert observation to decide positively 
that at least animals of the feline genus and some 
other carnivorous ones, as for instance the bear, are 
wholly destitute of reason. Why? In Central Park 
the reason is engraved in not only hard cement, but 
also in the nose of a cinnamon bear. This animal is 
fenced in, but he can easily see freedom outside, and 
he has long ago made up his mind to secure his free- 
dom by walking outside of this cruel inclosure. See- 
ing that the broad side of the fence would bar him, the 
bear made for the front corner; but. seeing this cor- 
ner impregnable, he naturally turned toward the other 
unexplored corner quite undaunted. Of course, he is 
again disappointed, but since the first disappointment 
was forgotten by the shock of the second, he hopefully 
again returns to the said first corner, and so on, hour 
after hour, days, weeks, and year after year. Lions, 
tigers, leopards, etc., do exactly as does this bear; but 
I will say of this particular bear, that although he has 
worn deep holes in the cement floor in both corners of 
alternate hope and despair, his nose has become worn 
by his systematic swing of the head in spurning these 
really hopeless corners of escape. There is as yet no 
clear impression on the mind of this bear that his long 
search for freedom is really hopeless. But this un- 
daunted bear can be convinced, as by cutting off his 
view of freedom without, and it would also teach us a 
lesson—that the difference between simple intuition 
and reasoning is enormously great. 

What little reason exists in animals is so feeble, that 
the slightest 
easily hypnotize their reasoning powers. Imitation, 
as proved by the monkey or the parrot, and still more 
so by small children—just because they have a larger 
brain: area—may become so extensive that almost all 
the product of reasoning minds may be faithfully 
memorized and imitated, although the minds engaged 
never themselves ever reason except to a negligible 
degree. ALBERT F. SHORE, 

Member Am. Assoc. for Advancement of Science. 

Brooklyn, July 7, 1905. 


The Current Supplement, 

Carl Lautenschlaeger’s article on Theatrical Engi- 
neering, Past and Present, is concluded in the current 
SuppLleMENtT, No. 1542. Dr. A. P. Coleman writes on 
“Theories of World Building.’ Lord Blythswood’s 
liquid-air plant for experiments at low temperatures 
is very fully discussed by the English correspondent 
of the SctenriFic AMERICAN. The Berlin correspondent 
of the ScrentIrIc AMERICAN writes on an electrical 
long-distance water-level indicator which has been used 
with success in Austria. A very excellent résumé of 
agricultural electro-chemistry is presented. The action 
of metals in the colloidal state on the evolution of 
infectious diseases is made the subject of a well-written 
article. An interesting lecture was recently delivered 
before the Cleveland Institution of Engineering (Eng- 
land) by Mr. Robert Whippie, in which various forms 
of thermometers and pyrometers, with some of their 
industrial applications, were described. Mr. Whipple’s 
paper is published in fuil. Suaghalien, the island 
which has just heen captured by the Japanese, is fully 
described. Clive Holland writes on pictures with ro- 
mantic histories. An abstract of the communication 
made by J. Butler Burke on his radiobes, apparently 
living bodies produced from day to day by radium, is 
published. The Rev. Reginald A. Gatty writes on “The 
Home of the Pigmies.” 


intuitive activity on their part will. 
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ARTIFICIAL FOUNTAIN AND GEYSER SPRINGS,* 
BY MYRON IL. FULLER. 

Where springs issue in cool, transparent pools, or as 
streams of clear water from the rock, little can be 
added to their attractiveness by artificial means. In 
many places, however, the water of the springs seeps 
out slowly through the soil, the point of emergence 
being marked simply by a wet, grassy, or boggy place. 
In such cases the springs may°often be transformed 


Fig. 1.—HILLSIDE SPRING WITH WATERS UNCONFINED 
AND WITHOUT HEAD. , 


into attractive spots by the construction of artistic 
basins, rocky arbors, rustic spring houses, and other 
similar means. One of the most useful methods of 
treatment is the construction of a so-called “fountain 
spring,’ while the most interesting, in many ways, and 
the most puzzling to many, is the “geyser spring.” 
Both are of simple construction and inexpensive. Under 
the hands of a competent landscape gardener they can 
be made to form an attractive addition to parks and 


Fig. 2.—HILLSIDE SPRING WITH WATER BETWEEN 
IMPERVIOUS BEDS AND UNDER PRESSURE. 


estates where the conditions are favorable, and where 
no water works system exists. 

The common surface springs may be grouped ac- 
cording to their occurrence in two classes: Hillside 
springs and springs on flat or level land, both of which 
may or may not be under pressure or head. Where 
there is no pressure, the water cannot be made to rise 
naturally above its point of emergence, but when under 
head it will, if confined, rise more or less above the 
point at which it issues. Fig. 1 represents a hillside 
spring unconfined and without head, while Fig. 2 shows 
a similar spring, the water of which is confined between 
two impervious layers and under more or less pressure. 


Fig. 3.—METHOD OF CONSTRUCTION OF “ FOUNTAIN 
SPRINGS.” 


The latter only will rise if confined, but a fountain or 
a geyser spring can be constructed from either if suffi- 
cient fall can be had near the spring. Like the hill- 
side springs, those occurring on level land can also 
be classed according to the amount of head, which 
will vary from just enough to bring the water to the 
surface to enough to make it boil strongly from the 
ground. To test the amount of head, it is necessary 
to confine the flow, which can be done in the manner 
outlined below for the construction of fountain springs. 

Construction of Fountain Springs——The term. foun- 
tain spring is used to designate a spring which is made 


Fig. 4,.-METHOD OF CONSTRUCTION OF “GEYSER 
SPRINGS. 


to rise through a pipe to a point above the surface. It 
may flow gently into a trough by the roadside or in the 
barnyard, into the sink in the kitchen, or it may, if 


* Published by permission ef the Directors of the United States Geo- 
Jogical Survey, 
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the head is considerable, be made to throw a jet into 
the air, as in an ordinary fountain. 

The aim in the construction of such a spring is to 
confine the water, and force it to rise instead of flow- 
ing out uselessly upon the ground, as in natural springs. 
To do this, a circular excavation should be made about 
the spring, the earth being removed to a depth of three 
to five feet, preferably until a clay or clayey sand is 
encountered. The excavation when completed should 
have the outline indicated by e e' e’ e* in Fig. 3. 

A bottomless barrel, b b! b? b*, may then be inserted, 
and a pipe placed in the center with its bottom nearly 
level with the. lower edge. Around the pipe inside the 
barrel are packed stones, three or four inches in diam- 
eter at the start, and gradually decreasing in size until 
a thickness of two feet is reached. About six inches 
of sand should then be inserted, to be followed by the 
same thickness of clay, or as clayey sand or loam as 
can be found. This should fill the remainder of the 
barrel, and should be worked in around the edges on 
the outside. until all avenue of escape of the water, ex- 
cept through the projecting pipe, is cut off. The ground 
should then be leveled over and thoroughly tamped 
down. 

The result of this treatment is that the water of the 
spring, deprived of its ordinary outlet, is forced to rise 
through the pipe. The height to which it will rise and 
the force with which it will flow depends upon its 
head, which is in turn dependent upon the elevation of 
its source. There are many instances where the water 
is raised into roadside troughs, and its possibilities in 
connection with farm and household supplies are con- 
siderable. A few owners of important springs, as at 
the No-che-mo Springs, Reed City, Mich., have by this 
or similar processes succeeded in obtaining streams 
which throw jets several feet in the air, making foun- 
tains of considerable beauty. 

Construction of Geyser Springs. By a geyser spring 
is meant one so piped that it will at certain intervals 
throw a jet to a greater or iess height into the air, after 
which the water subsides and ceases flowing until the 
lapse of another interval, after which it again flows. 
To successfully construct a geyser spring, it is neces- 
sary to find a spring at some elevation above the point 
at which the flow is desired and but a short distance 
away. A spring on a steep hillside, not more than 50 
feet away from the desired point of flow, and 15 to 20 
feet higher, presents the most favorable conditions. 
It does not matter in this instance whether: or not the 
water is under pressure at the spring. 

The spring will nearly always emerge just above an 
impervious layer, as at A in Fig. 4. A little back from 
this point dig a small pit about four or five feet deep,’ 
and insert a barrel with the upper edge about six 
inches above the top of the impervious layer. Holes 
should be bored in the sides to admit the water just 
above the clay, this part of the barrel being surrounded 
by fine gravel, to keep the holes from clogging and to 
prevent clay and sand from entering the barrel. A 
pipe should be connected with the bottom of the barrel 
by a tight joint, and should lead upward sharply until 
about six inches below the top of the clay, or a foot 
below the top of the barrel, when it should be bent 
gradually and carried downward, at a depth sufficiently 
below the surface to prevent freezing, to the desired 
site of the fountain, when it should be bent again into 
a vertical position and brought to the surface. ‘The 
pipe is in fact a simple siphon. 

Starting with an empty barrel, the water gradually 
accumulates until a height equal to that of the upper 
bend of the siphon is reached, at which moment a flow 
is inaugurated, issuing at the fountain at F. The flow 
will continue until the water is exhausted from the 
barrel, when it will stop, only to commence again 
when the level of the top of the siphon is again reached. 
One precaution, however, is to be observed in regard 
to the making of the siphon; namely, the capacity of 
the pipe should be greater than the capacity of the 
spring, otherwise the flow once inaugurated will be 
continuous. 

The height to which the water will be thrown de- 
pends primarily upon the altitude of the spring above 
the fountain; the higher the spring is, the higher will 
be the jet. A decrease in the size of the jet will also 
within certain limits increase the height to which it 
will rise. 
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The Maiorana Telephone, 


Prof. Quirino Maiorana has been engaged for some 
time in perfecting his hydraulic telephone, and accord- 
ing to a notice appearing in Industria, has succeeded 
in transmitting speech distinctly from Rome to Lon- 
don. The successful results of this experiment have 
been confirmed recently, when the London General 
Post Office was able to understand clearly whatever 
conversation was transmitted from Rome. The success 
of this experiment is the more remarkable as the tele- 
phone line Rome-Paris-London, apart from its length, 
includes submarine cables in the channel, so that this 
achievement can be said to be the most important 
telephone transmission ever obtained up to now. 
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COMPLETION OF VICTORIA FALLS BRIDGE, 
BY THE SCIENTIFIC AMERICAN LONDON CORRESPONDENT. 
In many ways the Victoria Falls bridge, 
over the Zambesi gorge in Central Africa, is 
an interesting piece of engineering work. 
In the first place, the structure can claim 
the distinction of being the highest bridge 
in the world. Again, the waters of the 
gorge which it spans have never been fath- 
omed, and no one knows their depth. But 
the feat is deserving of more than ordinary 
notice, not so much on account of its engi- 
neering difficulties, but rather because the 
work has been carried out in the very heart 
of the Dark Continent. It was only fifty 
years ago that the gorge and the famous 
falls at their head were discovered by David 
Livingstone. Now it is not only possible 
to reach the Falls by rail, but to cross the 
Zambesi by the iron road, and proceed north- 
ward for another one hundred miles by the 
same train. The completion of the bridge 
means that another link—and the most im- 
portant probably—has been forged in the 
great scheme proposed and started by Cecil 
Rhodes, namely, the Cape-to-Cairo railroad. 
Before proceeding to a description of the 
bridge itself, a few facts about the railroad 
will not be inappropriate. The total dis- 
tance by railroad from Cape Town to the 
Falls is 1,631 miles. Travelers from London 
are now carried right up to the Falls in 
twenty-one days, whereas prior to the open- 
ing of the line their transportation was a 
matter of months. At the Falls themselves 
there is a hotel where accommodation is pro- 
vided for eighty guests. True, it is only a 
temporary building, but it will shortly be 
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EXCAVATING FOR THE ABUTMENTS OF THE VICTORIA FALLS BRIDGE. 
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tempt will be made here to describe them, 
with the exception of saying that they are 
the largest in the world, being about a mile 
in width and boasting of a depth of from 
400 to 420 feet. After the waters of the 
Zambesi have plunged over the Falls, they 
continue their course for several miles in 
a comparatively narrow gorge, and it is this 
latter which has been bridged to carry the 
track of the Cape-to-Cairo railroad. 

A word here may be said as to the site. 
It is a little way below the Falls them- 
selves, on the borders of what is termed 
the “Rain Forest.” During the rainy sea- 
son the great volume of water dashing over 
the mighty chasm sends up five more or 
less distinct columns of spray to a height 
of 3,000 feet, which descends like heavy rain 
for an extensive area, whose limit is vari- 
able and is governed by the force and di- 
rection of the wind. This area is called the 
Rain Forest, and it is just within its full 
water confines that the bridge is located. 
It was Cecil Rhodes’s wish that it should be 
so. He is said to have uttered the words: 
“Build the bridge where the spray from the 
Falls shall shower upon the trains as they 
pass.” He also expressed the wish that a 
view of the great cataract may be obtained 
from the windows of the railroad carriages. 
The engineers have fulfilled the great man’s 
wishes, and before these lines appear 
Rhodes’s idea of the trains being drenched 
with spray from the Victoria Falls will have 
passed out of the region of poetic fancy to 
that of actual fact. 

The bridge as it stands to-day represents 
@ year’s labor. It has been shipped from 


ates talsanasaNTenTs 


i teeta Ord yas OX yrs} A) DX<Dox) PPADS POS x "Ore EOLA" PDS PLS, ra Pe AS BOS x SO ars v= AA ws, LN Pee ex PSX PES, OX, EOI OIA OOS ox =e ox XTX MO OX POS xD Ox 4 PS GK DEX xX) OO DD pox COe xX DX DG) 
—_— a 


replaced by a pei- 
manent one. That 
tourists are now 
making their way 
to this spot in 
Central Africa to 
see for themselves 
the eighth won- 
der of the world, 
as the Victoria 
Falls have been 
rightly termed, is 
made clear after 
a chat with the 
present hotel pro- 
prietor. Last 
Christmas’ there 
were consider- 
ably over a hun- 
dred persons stay- 
ing at the hotel, 
many of whom 
had to sleep in 
tents and tempor- 
ary annexes, so 
crowded was the 
building itself. A 
large number of 
Americans  visit- 
ing the Cape 
make the journey 
by railroad to the 


Falls, spending, 
as a rule, several 
days exploring 


the gorge and 
beautiful islands 
just above the 
great waterfall. 
As to the Falls 
themselves, no at- 
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THE LATEST PICTURE OF THE VICTORIA FALLS BRIDGE OVER THE ZAMBESI GORGE, this 


Total length of bridge, 650 feet; height over low-water level, 456 feet. 
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England, and 
erected on its re- 
mote site in this 
comparatively 
short space of 
time. It was 
only twelve 
months ago that 
the last section 
of the railroad 
reached the Falls. 
Until then noth- 
ing could practi- 
cally be done. 
The gorge where 
the bridge has 
been built is 
some 650 feet in 
width and about 
420 feet deep to 
the water level. 
The method 
adopted in build- 
ing the _ bridge 
was as follows: 
It was built out 
s i mu ltaneously 
from each bank 
on the cantilever 
principle until it 
met in the center. 
T o- accomplish 
this, it was neces- 
sary of course to 
carry a large 
quantity of ma- 
terial.to the other 
side of the 
stream. To get 
across the 
river, an electric 
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cableway was thrown across the gorge. Communica- 
tion was first established between the two banks by 
firing a rocket across. To the rocket was attached a 
line, by means of which a stronger rope was drawn 
across, and again a stronger one, until a 24-inch 
diameter steel-wire rope was thrown over the site. 
A box kite was first tried as a means of carrying a 
string across, but the rush of air at this 
spot always drove the kite in the opposite 
direction to that which it was intended to 
travel. 

The 2%4-inch steel-wire rope referred to 
was supported at one end by a fixed tower, 
3614 feet high, and at the other by a swing- 
ing post, 79 feet in length. To prevent this 
latter being pulled over by the cable into 
the gorge, a counter-weight of about sixty 
tons was attached to it. On the cable ran 
an electric machine, from which was sus- 
pended a cage, which carried men and ma- 
terial across. The whole was controlled 
by the motorman from the platform of his 
machine, who could raise and lower his 
car at will, When it is remembered that 
the gap between the supports of the cable 
measured -870 feet, and the aggregate 
amount of’ material that had to be trans- 
ported across amounted to many thousands 
of tons, it will be seen that the cableway 
played no mean partin the undertaking. In 
addition to carrying the weight of one half 
of the bridge across the gorge, all the ma- 
terial and rolling stock required for the 
construction of over fifty miles of railroad 
were also safely conveyed across. the 
stream by the electric cable. The car and 
its machinery weighed about five tons, and 
the maximum weight of load it carried 
was ten tons. When the cable was first 
erected, many distinguished visitors to the 
Falls took a journey across in the suspend- 
ed carriage, including Princess Victoria of 
Schleswig-Holstein and Lord and Lady Roberts. The 
journey occupied about four minutes. The railroad 
company also allowed passengers to cross the stream 
by the cable, charging $2.50 for the trip. 

The bridge, which is a combination of girder and 
arch, has a total length of 650 feet, and consists of 
three spans, 87 feet 6 inches and 62 feet 6 inches in 
length respectively. As already stated, it was erected 
from each side simultaneously. On account of the 
weight of the structure, about 2,000 tons, it was neces- 
sary to tie back the weight to each bank in some 
way until a junction was made, as the bridge then, 
of course, would carry its own weight. The manner 
in which this was done may be said to constitute one 


of the most interesting 
features of -the whole 2 
undertaking. Two bore 


holes were sunk on each | 
bank, 30 feet deep and 30 
feet apart, and the two ex- 
tremities joined together 
by boring through the 
rock. Wire ropes suspend- 
ing the weight of each 
half of the bridge were 
passed down one _ hole, 
along the passage connect- 
ing the two, and out at the 
other, so that the weight 
was sustained by this 
solid mass of rock; and 
to make assurance doubly 
sure, a weight of 500 tons 
of rails was piled also on 
the top of the rock. It 
was estimated that when 
the two halves of: the 
bridge were on the point 
of meeting in the center, 
there was a pull of 400 
tons on each.of the four 
corners, and as the bridge 
was built out toward the 
center, additional ropes 
were added to withstand 
the increased stress. 

The curve of the main 
arch is parabolic, and is 
divided into twenty bays, 
each 25 feet long, and has 
a 9-inch camber at 60 deg. 
Fuhr. The two side spans 
are divided into equal bays 
of 12 feet 6 inches. The 
bridge has a clear width 
of roadway of 30 feet, suf- 
ficient for a double set of 
rails. A close inspection 


of some of our photographs Bene ascmerr een = om 
THE VICTORIA FALLS BRIDGE IN COURSE OF ERECTION. THE MATERIAL WAS CARRIED BY CABLEWAY. 


will reveal the presence 
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of a huge net, which was thrown across the chasm on 
two steel cables, and was erected, so the contractors de- 
clared, “to catch the boys and tools should they in- 
advertently drop into it.” In addition to a staff of 


about twenty-five European erectors, a hundred Kaffir 
boys were engaged upon the work. 
Before the scheme was put in hand, there were not 


THE ZAMBESI RAILROAD BRIDGE COMPLETED 


a few complaints in the public press, declaring that 
the erection of a bridge at the Falls would mar the 
beauty of the surroundings. To ascertain the general 
feeling of the visitors on the site chosen, a book was 
kept at the engineers’ camp, and a very large majority 
of the opinions are favorable to it, many visitors be- 
ing converted from hostility to approval on seeing 
the facts of the case—in fact, one guest goes so far 
as to say the following: “The Falls in their present 
position cannot possibly detract from the beauty of 
the bridge.” It is not without interest here to note 
that the South African Company, which owns the land 
on both banks of the river, has decided to reserve a 
large area of the forest, extending for some six miles 
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on each side of the Zambesi, as a public park, to be 
preserved forever in its natural beauty. 

The contractors for the bridge were the Cleveland 
Bridge and Engineering Company, of Darlington, Eng- 
land. The whole of the plant was erected in their 
yards, and exhaustive tests were made with it before 
it was sent out. It was shipped at Middlesborough, 
on the River Tees, to Beira, a port on the 
east coast of Africa, a little south of the 
mouth of the Zambesi, and here transship- 
ped to the railroad, which runs through 
flat, swampy country, until it rises about 
4,000 feet above sea level at Umtali, and 
thence through Matabeleland to Salis- 
bury and Bulawayo, and from the latter 
place to the Falls, a total distance of close 
upon 8,000 miles. The engineers for the 
work were Sir Douglas Fox & Partners 
and Sir Charles Metcalfe, Bart. One of 
the members of this firm, Mr. G. A. Hob- 
son, M.I.C.E., the designer of the struc- 
ture, and to whom the writer is indebted 
for much assistance in the preparation of 
this article, has left London to inspect and 
pass the bridge. 

———_+}o____- 
A New Hardening Compound. 

A Hungarian professor and chemist of 
the Brunn University claims to have redis- 
covered the secret of the ancient Greeks 
by which they were able to render mortar 
imperishable. The reason for the remark- 
able preservation and hard texture of this 
sealing material of the Acropolis, which 
is as good to-day as it was when first laid 
centuries ago, has always puzzled scien- 
tists and archeologists. This Hungarian 
some twenty-five years ago procured a piece 
of this flint-like mortar and ever since has 
been engaged upon ascertaining the secret 
of its manufacture. He has invented a 
chemical compound liquid in character and 
yellowish in color, to which he has given the name 
“7orene.” The claims of this inventor are that by 
the application of this compound the density of nearly 
every description of stone, including granite, is dou- 
bled and is rendered absolutely impervious to water; it 
imparts to all metals the quality of resisting rust, 
and is a great, powerful germicide. These properties 
are not transient, but everlasting. Several practical 
tests to demonstrate the powers of the solution have 
been given in London. In the first instance, a piece of 
ordinary slag of a brittle nature after immersion in 
the liquid resisted a heavy blow from a hammer which 
before treatment had crushed the slag to powder. The 
same effect resulted when an ordinary brick was simi- 

larly treated. A block of 
- Red Jarrow wood was then 
immersed in the solution 
and then placed in a bath 
of water for several hours. 
When withdrawn from the 
water, the wood was care- 
fully weighed upon a deli- 
cate scale and found not 
to have absorbed a particle 
of water, testifying to the 
water-resisting qualities 
of this discovery. Two 
pieces of steel were then 
placed in the bath and 
after treatment were sub- 
mitted to a severe ammonia 
test equivalent to an ex- 
posure to the outer at- 
mosphere for five years. 
No trace of rust was ob- 
served on the metal. The 
professor has an ordinary 
steel table knife which 
was immersed in the com- 
pound six months ago 
and which has been ex- 
nosed to the open air ever 
since; there is no trace 
of rust upon it. The pro- 
fessor will shortly give a 
lecture upon the subject 
before one of the scientific 
societies in London, and 
will carry out several dem- 
onstrations to substantiate 
the claims of his discov- 
ery. 
SS ee 

An experiment’ with 
vacuum tubes of several 
kinds by Herr Hess show- 
ed that external friction of 
a | the tube, such as rubbing 


with the free hand, stim- 
ulates conductivity within. 
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ATMOSPHERIC FRICTION AS AN OBSTACLE IN 
LOCOMOTION. 
BY DR. A. F. ZAHM, CATHOLIC UNIVERSITY OF AMERICA, WASHINGTON. 

To plan a hull rationally, whether for air or water, 
one must know the pressure and friction at every 
point of its surface. Summing these for all parts of 
the body gives independently its head resistance and 
skin friction. In other words, the factors are to be 
studied separately, and then their aggregate made a 
minimum. In marine science this method has been 
used to advantage, but not so in the design of air- 
going hulls. ‘Till recently it was supposed, even by 
eminent experimenters, that bodies of good form cleave 
the atmosphere without sensible friction. The writer, 
however, found that in air, as in water, friction is a 
chief element of resistance, and therefore endeavored 
to determine its laws accurately in his aerodynamic 
laboratory. 

To measure the tangential force of free air flowing 
swiftly over even surfaces, various skin-friction planes 
were suspended inside a wind tunnel, by means of 
two fine steel wires. The tunnel itself, standing on 
the floor of the laboratory, measures 40 feet long by 
6 feet square, and has a 5-foot suction fan at one end 
to generate the wind, and two cheese-cloth screens at 
the other end to straighten the inflowing 
air. The current steadily displaces the 
plane endwise an amount which is care- 
fully measured, and serves to compute 
the wind force. As shown in one of the 
illustrations, the tunnel is sometimes 
narrowed, so as to increase the speed. 

The planes employed were similar to 
those commonly used to determine the 
skin friction of water. They were smooth 
varnished pine boards about two feet 
wide, one inch thick, and havins sharp 
cnds, each end seven inches long, and 
they were steadied by appropriate guides. 
The planes varied in length from two feet 
to sixteen, all having identical prow and 
stern. 

The main object was to determine the 
friction for various lengths of surface, at 
various velocities of wind, and to express 
the relations so found in the form of 
laws. To that end the total wind force 
on each plane was observed in a current 
at ten different speeds, from 5 to 40 feet 
a second. Subtracting the latter from 
the former, gave the friction on the 
straight sides of each board. These data 
revealed the laws sought for. Plotting 
the results, it was found that the friction 
varies with the length of surface as the 
pawer 0.93, and the velocity of wind as 
the power 1.85. The entire friction, F 
pounds, on-.a. surface one foot wide and 
1 feet long, is given by the numerical 
equation: 

; F = 0.00000778 19-93 y 1-58 
in which v is the wind speed in feet per 
socond. Of course, this value of F must 

2 doubled for a material plane, since it 
28 two sides. From the equation a 
table for engineers’ use was computed, 
giving, at a glance, the skin friction for 
surfaces of various length, moving at 
all ordinary velocities of locomotion. 

This much accomplished, some fur- 
ther experiments were made, to. ob- 
serve the effect of quality of surface 
on the tangential 
resistance. Prac- 
‘tically the same 
friction was ob- 
served, whether 
the board was 
coated with dry 
varnish or _ wet, 
sticky varnish, or 
sprinkled with 
water, or covered 
with calendered 
or  uncalendered 
paper, or glazed 
cambric, sheet 
zine, or old Eng- 
lish drafting pa- 
per, which feels 
rough to the 
touch. But when 


the plane was 
covered. with 
coarse buckram, 


having sixteen 
meshes to the 
inch, the friction, 
at ten feet a sec- 
orid, was ten to 
fifteen per cent 
greater than for 
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the smooth surface, and the friction increased approxi- 
mately as the square of the speed. 


Section Through Tunnel, Showing Form and Method 
of Suspension of Skin-Friction Planes. 


Symmetrical Spindle Showing Length for Minimum 
Skin Friction. 


The Pressure-Tube Anemometer 


Exterior of Wind Tunnel, Showing the Screen Removed and the Skin Friction Planes in the Foreground. 
ATMOSPHERIC FRICTION AS AN OBSTACLE IN LOCOMOTION. 
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The fact that such a variety of materials exhibit 
practically the same friction seems to indicate that 
this is a shearing force between the swiftly-gliding 
air and the comparatively stationary film adhering to 
the surface, or embedded in its pores. If, as seems to 
be true, there is much slipping, this means that the 
inlernal resistance of the air is less at the surface 
than at a sensible distance away. As the shearing 
strength of a gas is due to the interlacing of- its mole- 
cules, owing to their rapid motion normal to the shear- 
ing plane, it may be that the diminution of shearing 
resistance near a boundary surface is due to the damp- 
ening, within the film, of the component of molecular 
translation normal to the surface. 

To summarize the results attained thus far, it may 
be said that within the ascribed limits of size and wind 
speed: 

(1.) The total resistance of all bodies of fixed shape 
and aspect is expressed by an equation of the form 

KR=avn 
R being the resistance, v the wind speed, a, n, numeri- 
cal constants. 

(2.) For smooth planes of constant length and vari- 
able speed, the tangential resistance may be written: 

R=a v1", 

(3.) For smooth planes of variable 
length 7, and constant width and speed, 
the friction is 

R=1°%3 

(4.) All even surfaces have approxi- 
mately the same coefficient of skin fric- 
tion. 

(5.) Uneven surfaces have a greater 
coefficient of skin friction, and the resist- 
ance increases approximately as_ the 
square of the velocity. 

On comparing the above results with 
those obtained by Froude for water, it is 
found that the equations are very similar. 
The exponents are nearly the same for a 
variety of materials, and the coefficients 
are to each other roughly as the densities 
of air and water. This fact is of consid- 
erable practical interest. For it is well 
known that the head resistances of any 
two fluids are directly as their densities; 
and hence, if their friction coefficients 
also bear nearly that ratio, the total re 
sistances must be approximately as their 
densities. Thus the data obtained from 
water-resistance measurements may be 
used with fair accuracy to estimate the 
air resistance on various-shaped models. 
However, this must be said with reserve, 
as it is but roughly true, and not for all 
material surfaces. 

The laws of skin friction may be ap- 
plied with advantage to many practical 
questions in transportation. They show, 
for example, that every surface of con- 
stant major section has some length for 
which the resistance is a minimum, and 
beyond which it increases with the length. 
The symmetrical spindle outlined in 
one of the views illustrates this. Its re- 
sistance is a minimum when the length 
is about twelve calibers, or nearly seven 
times the major diameter. Beyond this 
length the friction exceeds the true head 
resistance. A still better form consists 
of a two-caliber bow, shown dotted in the 
figure, combined with a_ twelve-caliber 
stern, making 
the length about 
five times the 
major diameter. 
Similar results 
are found for 
posts having the 
form of a_ two- 
edged sword. 

Take another 
illustration. It 
has been taught 
that the power 
needed to just 
support. a_ thin 
plane gliding 
through air di- 
minishes with 
the velocity, be- 
cause the angle 
of flight decreases 
indefinitely with 
the speed, and 
t he resistance 
was supposed to 
do the same. The 
fact is that after 
a certain moder- 
ate velocity the 
resistance of a 
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gliding plane, and still more so the propelling power, 
increase with the velocity. For instance, a thin foot- 
square gliding plane weighing one pound soars with 
the least expenditure of power at a speed of about 40 
miles an hour, and at 80 miles an hour the power re- 
quired is more than twice as much. 

Again, the friction on a long railway train may 
equal or exceed the true head resistance, while on a 
short train or single car, the friction is comparatively 
inconsiderable. Now, though the head re- 
sistance may be very greatly reduced by 
sharpening the front and rear, the skin fric- 
tion cannot be reduced appreciably by any 
treatment. Hence, it is apparent that the 
total air resistance of a long train or hull 
cannot be reduced very largely by any treat- 
ment, whereas the resistance of a single 
coach, like a street car or automobile, may 
be reduced several per cent by use of suitable 
prow and stern. 

In conclusion, it may be said that both 
theory and experiment: show that the atmos- 
pheric friction about equals the head resist- 
ance on symmetrical hulls of easiest shape, 
on double-edge sword shapes of least resist- 
ance, and on soaring planes gliding at the 
most economical angle of flight. 

> 0 
THE MORO FIRE MAKER, 
BY C. H. CLAUDY. 

The match has been said to be the great- 
est civilizer of the world, but it has not yet 
completed its work. There are still tribes 
of barbarous and semi-barbarous people who 
use nature’s means for producing fire, either 
by friction with or without apparatus, or the contact 
of two substances which produce a spark, as flint and 
steel. 

The Moros, of great interest to us on account of our 
experience with them in the East, use a method dis- 
tinctive from other savage races, and of interest not 
only for its uniqueness, but as showing the effect of 
environment on invention. 

This apparatus consists, as shown in the accompany- 
ing photograph, of a bamboo stick, a bit of china, and 
tinder. The cylindrical cases, which are also shown, 
are part of the device as. it is used, one being a case 
for tobacco, and the other a case for the china and 
tinder. The whole, connected with cords, is worn at 
the belt. To use the apparatus, the 
native takes the bamboo firmly in 
his left hand, and in his right holds 
the bit of china by the finger and 
thumb, and on the thumb side 
pinches a bit of tinder. The edge 
of the china is then struck sharply 
down and along the bamboo, pro- 
ducing a bright and long spark, 
which catches in the tinder and ig- 
nites it. Very little practice is re- 
quired to enable even a novice to 
light a fire by this means. Obvi- 
ously, when the apparatus was first 
devised, no china was availabie, 
and doubtless some sharp stone 
took its place. Now, however, bits 
of broken china, such as are found 
in cheap eating houses, are regard- 
ed as best for the purpose, and uni- 
versally used. 

The thoughtful reader will at 
once draw an analogy between this 
means of fire making and the flint 
and steel of our own ancestors. In 
the eastern tropics, however, bam- 
boo is the commonest of woods, and 
so was doubtless observed many 
times to make a bright spark when 
struck where flint, in contact with 
metal, was seen once. In conse- 
quence, after the first bright 
thinker had devised this way of 
using the spark, the method held 
its popularity and obtains to this 
day, although the flint and steel is 
so much simpler, easier, and more 
portable. 

The philosophy of the device will 
at once be apparent. The sharp 
edge of the china scrapes off a bit 
of bamboo—not much, because the 
wood is hard and the outside has 
quite a glaze—but enough to be 
made incandescent by the friction of the stroke. The 
tinder catches this spark, and the desired flame is the 
result. 

The photograph was made from the object in the 
possession of Mr. W. W. Dinwiddie, of Washington, 
D. C. 


+ 0-2 
A Japanese observatory has been built at Chemulpo, 
and was opened in March, 1905. 
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MOUNTING A MONSTER SEA ELEPHANT. 
BY HAROLD J. SHEPSTONE. 
A new and interesting attraction at the Berlin Zoo- 
logical Garden is a mounted specimen of a monster 
sea elephant. It can claim the distinction of being 


the largest sea elephant that has ever been killed, 
while the mounting of the giant animal is undoubt- 
edly a clever piece of taxidermic work. 

It was found some eighteen months ago by whalers 


MORO FIREMAKER. BAMBOO TO BE STRUCK WITH CHINA AND TINDER. 


off the codst of the Falkland Islands. They promptly 
surrounded the monster, and subsequently slaughtered 
it—no easy task—and the hide with the raw skeleton 
was purchased at a high price by Mr. J. F. G. Umlauff, 
the proprietor of the famous Umlauff Museum in Ham- 
burg. 

He at once commenced the difficult task of mount- 
ing the giant sea mammal. It took him six months 
to complete the work, which cannot be regarded as an 
excessive amount of time. A laborious piece of work 
was the removing of the fatty matter from the skin, 
which was entirely permeated by blubber canals. Be- 
fore the animal was finally dressed a model was made, 
and there being a distinct lack of pictorial representa- 


Skeleton of the Giant Sea Elephant. 


From the tip of its tail to the tip of its tusk the specimen measures 21 feet. 


THE GREAT SEA ELEPHANT. A REMARKABLE PIECE OF TAXIDERMIC WORK. 


tions of the sea elephant, the artist had very little 
material to guide him. 

Some idea of the size of the monster niay be gaged 
from the fact that from the tip of its tail to the tip of 
its tusk it has a total measurement of nearly 21 feet. 
Such an animal, when alive, would weigh 10,000 
pounds, or nearly 414 tons. The circumference of the 
body at its widest part is some 18 feet. The skull 
alone measures 2 feet 3 inches long and 1 foot 3 inches 
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high. The sea elephant, or seal elephant, is in many 
ways an interesting creature. So far as size goes, he 
can give points to the walrus, but he is certainly not 
so ferocious looking. Except for the curious nose 
(whence his Greek name) he is just a big black seal 
fairly agile in the sea and clumsy ashore, like all his 
kind. He is about the bulk of a hippopotamus, al- 
though more hirsute and with a less extensive open- 
ing of the jaws. He holds among seals the unique 
position of being common to both hemi- 
spheres, although from the ardor with 
which he has been hunted, very few speci- 
mens exist now north of the equator. Just 
now, however, the sea elephant is enjoying 
a respite, and is consequently increasing in 
numbers rapidly, particularly in the south- 
ern seas. He forms practically the only 
population of many an otherwise lonely 
series of barren rocks in the Antarctic 
Ocean. His food consists chiefly, if not en- 
tirely, of cuttlefish. Formerly the animal 
was hunted by whalers upon all the islands 
of the Antarctic Ocean, notably Kerguelen’s 
Land and the South Shetland, where they 
abounded in immense herds. The creatures 
were slaughtered for their hides and blub- 
ber. 

The animal has derived the title elephant 
from the fact that it possesses a kind of 
trunk, or proboscis. This characteristic is 
only found, however, in the old males. It 
extends quite a foot beyond the angle of 
the mouth. In other respects, also, the 
males are distinguished from the females, 
more especially by their size. The female, 
on the average, attains only half of the length attained 
by the males, and only one-third the weight of the 
latter. Old males also lose the hair from the nether 
part of the neck, the skin thickening in this part 
and getting barky and cracked, deep intersected fur- 
rows dividing it into irregular patches. The tusks of 
the males reach a length of four to five inches, their 
external part being smooth and conical, while the 
part imbedded in the flesh is furrowed and slightly 
curved. The tusks of the males are solid; at the lower 
end only a slight cavity appears, while in the female 
they are shorter, and, moreover, almost hollow up to 
the point. Sailors and seal-hunters are fond of using 
these hollow teeth of the females for pipe-bowls, quills 
from the wings of pelicans supply- 
ing suitable stems for the pipes. 
The monster sea elephant seen in 
our picture has been mounted with 
penguins beside it. As already 
stated, it is the size of this sea 
mammal that has attracted atten- 
tion. E’ven old, experienced whal- 
ers declare they have never met a 
larger specimen. 

Se 

The first marine engineering in 
the modern sense was the adapta- 
tion of the steam engine as already 
in familiar use on shore to a modi- 
fication of the centuries old method 
of mercantile propulsion, the oar. 
Some attempts were actually made 
to adapt the steam engine to a ser- 
ies of oars, which would have 
meant something like a mechani- 
cal trireme; but of course the 
trained mechanical sense soon saw 
that the collection of the oars in 
a revolving wheel was the correct 
solution. As oars had been used on 
both sides, so it was natural at first 
that the paddle wheels should be 
on both sides; a center wheel was 
also tried, but it is interesting to 
remark that practically about the 
same time that the sidewheels were 
used on the seaboard, the first ma- 
rine engine was the shore engine 
modified to suit the circumstances, 
and thus on the seaboard the en- 
gine was designed and worked with 
what we now consider an exceed- 
ingly low pressure. On the west- 
ern rivers, where the change has 
been made in the location of the 
wheel, there was also the addition- 
al change of dispensing with the 
condenser and using very much 
higher pressures. It was doubtless due to this fact-— 
that the first non-condensing engines really carried a 
very high pressure—that the term “high pressure,” in 
the early days meant non-condensing. The reason for 
the difference is of course very clear; the western riv- 
ers are very shallow and it was necessary to make 
the machinery as light as possible; on the seaboard 
and the rivers of that section there was deep water and 
the vessels could carry heavy machinery. 
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Business and Personal Wants. 


READ THIS COLUMN CAREFULLY,.—You 
will find inquiries for certain classes of articles 
npmbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing theinformation. Im every case it is necese 
sary to give the number of the inquiry. 


MUNN & CO. 


Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. '7044.—For makers of engines for 
eVanging farm wagons and top buggies into traction 
vohicles. 

lor mining engines. J.S. Mundy, Newark, N. J. 


Inquiry No. 7045.—For firms in the United States 
manufacturing apparatus for the dry distillation of 
woods for producing alcohol, charcoal aud other pro- 

ucts. 


“U.S.” Metal Polish. Indianapolis. Samples free. 


Inquiry No. '7046.—Wanted, manufacturers of 
gold brilliant sign letters stamped from copper plate, 
concave. finised inside with gold leaf, used on inside of 
glass or show windows. 


2d-hand machinery. Walsh’sSons & Co.,Newark,N.J, 

Inquiry No. '704'7.—Wanted, a meter for measur- 
ing gasoline gas. 

Perforated Metals, Harrington & King Perforating 
Co., Chicago. 

Inquiry No, 7048.—For manufacturers of aweight 
motor or blower to be used in connection with gasoline 
lighting system. 

Handle & Spoke Mchy. 
Chagrin Falls, O. 


Inquiry No. '7049.—For makers of small, wooden 
boxes. 


Ober Mfg. Co., 10 Bell St., 


Adding, multiplying and dividing machine, all in one. 
Felt & Tarrant Mfg. Co,, Chicago. 

Inquiry No. 7050.—For information in regard to 
the manufacture of paper bottles. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 7051.—For makers of small, wooden 
articles turn d out of wood. 

Boyd’s City Dispatch, city, furnish lists of manufac- 
turers, jobbers, etc. Send for catalogue. 

Inquiry No. 7052.—For dealers in magnetic sand 
ore containing gold. 

I sell patents. To buy them on anything, or having 
one to sell, write Chas. A. Scott, 719 Mutual Life Build- 
ing, Buffalo, N. Y. 

Inquiry No. 7053.—For importers or manufactur- 
ers of the “La Luciole” French electric sign, illumi- 
nated. 

The celebrated “* Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Machine Company, 

Foot of East 138th Street, New York. 

Inquiry No. 7054.--For makers of small commu- 
tators. 

Gut strings for Lawn Tennis, Musical Instruments, 
and other purposes made by P. F. Turner, 46th Street 
and Packers Avenue, Chicago, Ill. 

Inquiry No. '7055.—¥Yor dealers in pure oils and 
ingredients for use in making flavoring extracts. 

WANTED. — Agency for South Africa of any new 
article or patent. Write with particulars. F. Smith, 
Cuthberts Bldgs., Woodstock, Cape Town, S. Africa. 

Inquiry No. '7056.—Wanted, firms who under- 
write stocks and bonds. 

Sheet metal, any kind, cut, formed any shape. Die- 
making, wire forming, embossing, letterinz, stamping, 
punching. Metal Stamping Co., Niagara Halls, N. Y. 

Inquiry No. 7057.—For manufacturers of a cer- 
tain Metropolitan Jever handle loco. injector. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw_machine work, hardware specialties, wood 
fiber machinery and toois. Quadriga Manufacturing 
Company, 18 South Canal Street, Chicago. 

Inquiry No. '7058.—For the manufacturers of the 
collapsible foil metal tubes. 

Space with power. heat, light and machinery, if de- 
sired, ina large New England manufacturing concern, 
} aving more room than is necessary for their business. 
Address Box No. 407, Providence, R. I. 

_ Inquiry No. 7059.—For makers of small, gray 
ii on castings. 

Absoiute privacy for inventors and experimenting 
A well-equipped private laboratory can be rented on 
moderate terms from the Electrical Testing Labor- 
atories, 548 East 80th St.. New York. Write to-day. 


Inquiry No. 7060.—For parties engaged in clean- 
ing dynamo belts, which have been oil soaked. : 


MOUNTAIN AND LAKE RESORTS. 


Is the name of a beautifully illustrated publication of 
one hundred and twenty-eight pages justissued by the 
LACKAWANNA RAILROAD. The book contains a 
list of more than four hundred hotels and boarding 
houses among the various mountain and lake resorts 
reached by that road in New York, New Jersey and 
Pennsylvania. It suggests where to go, how to go, what 
it will cost and what cau be seen and done when vou 
get there. In addition there is a delightful love story 
entitled ‘‘ A Paper Proposal,” illustrated by well-known 
artists. 

The book will be sent on receipt of ten cents in 
stamps addressed to T. W. LEE, General Passenger 
Agent, New York City. 


Inquiry No. 7061.—For makers of turbine water 
wheels, from 2 to 10h. p. 


Inquiry No. 706:2.—For a machine for making 
open dit ches. 


Inquiry No. '7063.—For a machine for preparing 
manila and sisal tor binder twine. 


Inguiry No. 7064.—For the makers of the patent 
clasp which is att.ched to suspenders. 


Inquiry No. 7065.—For manufacturers of glass. 


Inquiry No. 7066.—For makers of umbrella ribs 
and handles, and steel rods. 


Inquiry No. '706'7.—For manufacturers of fur- 
nishing fixtures tor a toy shop. 


Inauiry No. '706S.—For manufacturers of _per- 
oxide of iron. venetian red, corcus mortis, powdered 
pipe clay, chalk, oxalic acid. 


Inquiry No. 7069.--Wanted, address of firms who 
underwrite stocks and bonds. 


Inquiry No, 7070.—For the names of firms that 
mike perfectly puncture-prouof bicycie tires. 


Inquiry No. 7071 .—For manufacturers of machin- 
ery used in making bricks. 


Inquiry No. 70'7:2.—For manufacturers of plants 
for distilling turpentine, wood alcohol, creosote, etc., 
from rich pine stumps. 


Inaniry No. '7073.—For manufacturers of the 
**Pee:less Combination Sharpener.” 


Tnquiry No, '7074.-—For manufacturer of an article 
called * Flat Lap.” 


RECENTLY PATENTED INVENTIONS, 
Electrical Devices. 


TELEPHONE-SWITCHBOARD. — E.  Dar- 
NELL, Carrollton, Mo. The inventor provides 
a compact switchboard in which the spring- 
jacks, plugs, and cords are all dispensed with 
with their incidental objections, and the mov- 
able parts to be adjusted are assembled within 
limits of an easily-reached and conveniently- 
managed switch, whereby the reaching move- 
ments are reduced in number, and so re- 
stricted in extent of reach as to greatly 
economize time, and whereby, also, enuncia- 
tion between subscribers is rendered secret, so 
that operators can hear nothing after sub- 
scribers are put into communication with each 
other, and whereby disconnection between 
subscribers is placed under their own control. 


Of General Interest, 


ERASER.—H. H. HAtt, Treichlers, Pa. The 
object had in view by the inventor is to com- 
bine in one device a sharpened blade and an 
erasive block of rubber, with the combination 
device affording advantages novel and useful 
over other erasers. One of the points of novelty 
resides in the shoulder and lug devices hold- 
ing a blade at unfolded adjustment for effective 
use of its sharpened edge to a flange with Its 
upturned edge, forming a guard for a sharp- 
ened edge of the blade when the latter is 
adjusted to folded position. 


DAYLIGHT DEVELOPING APPARATUS.— 
A. O. Grar and D. Grar, New York, N. Y. In 
the present patent the invention has reference 
to photography; and the object is to provide 
a new and improved daylight developing appa- 
ratus arranged to allow convenient and quick 
developing, washing and fixing of exposed 
photographic plates in broad daylight without 
resorting to the use of a dark room. 

PACKAGE-HANDLING DEVICE.—W. R. 
DENNIS, Denver, Col. In this instance the 
invention refers to improvements in devices 
for handling shelf goods of all descriptions 
usually sold in stores, the object being to pro- 
vide a simple and novel device by means of 
which packages may be readily removed from 
the shelves or the like or placed thereon with- 
out danger of breaking or otherwise damaging 
the packages. 

BASEL.—A. R. Coss, Shorthills, N. J. 
The present invention pertains particularly to 
improvements in artists’ sketching-easels, the 
object had in view by the inventor being the 
provision of an easel of strong yet light con- 
srtuction that may be compactly folded when 


not in use or for convenience in carrying 
about. 

TOY BUREAU.—A. D. Conversn, Win- 
chendon, Mass. <A purpose of this improve- 


ment is to provide a construction whereby the } 


mirror and its frame may be placed for ship- 
ment or storage in a compartment at the back 
of the body of the bureau and held in a pro- 
tected position, the top of the bureau body 
being at such time flush throughout, and to 
so locate the said compartment that when the 
mirror is stored therein it will not interfere 
with the action of the drawers. 


DEVICE FOR HOLDING VALVES.—C. 0. 
Coun, Bellingham, Wash. The invention re- 
lates to a device for holding valves and: pre- 
venting their displacement when subjected to 
jarring or other motions. The principal object 
is to provide for holding valves. as stated and 
at the same time permit them to be opened 
and closed without the necessity of loosening 
or tightening any of the parts or using sepa- 
rate tools of any kind. 


Machines and Mechanical Devices. 


MACHINE FOR CURLING HAT-BRIMS.— 
W. W. Keys and D. A. F'srcuson, Yonkers, 
N. Y. The inventors provide an economic de- 
vice for curling brims by steam and so con- 
struct a feed device for the curling-shackle 
that it retains the curl in the brim and may 
be released at any time from action on the 
brim, permitting the ready withdrawal of the 
brim from the shackle, and furthermore so 
construct the shackle that the steam will be 
equally distributed at the top and bottom of 
the curl in the brim which is produced by the 
shackle. 


Norr.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of the paper. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
July 11, 1905 


AND EACH BEARING THAT DATE 


[See note at end of list about copies of these patents.] 


Abrading sheet, G. Gorton................ 794,496 
Abrading surface, G. Gorton............... 794,495 
Abrading surfaces, machine for making, 

Gi GOLTON ess si15 oe crate. 5 a Spare tietord ote ote 4,174 
Adding and subtracting machine, A. F. 

HRAMSeMy oo oe aco ois diaie Salo Sais ages & becibarciep ine 3 794,353 
Advertising machine, automatic, Kingscote 

Bee Williams) ses s5.5 cise se itacs odes eraveteseece 8 794,232 
Air brake connection joint, 8S. Feust....... 794,350 


1 


Foot and 


_ hb 33 
: Si a i Sie oattiog 
s Automatic 

Lathes 


Cross 
Feed 
FOR FINE, ACCURATE WORK 
Send for Catalogue B, 
SENECA FALLS MFG. CQ, 
695 Water Street, 
Seneca Falls, N.Y., U.S.A. 


MACHINE, SHOP OUTFITS, 


OLS*° SUPPLIES 


: 0! CATALOGUE FREE. 


SEBASTIAN LATHE CocRGatarrs 


Veeder 
Counters 


to register reciprocating 
movements or revolu- 
tions, Cut full size. 


Booklet Free 


VEEDER MFG. CO. 
Hartford, Conn. 
Cyclometers, Odometers, 


Tachometers, Counters 
and Fine Castings. 


BEST FOR YOUR BOILER 


A great saver of trouble, annoyanceand money, 
of labor and anxiety is the 

STANDARD STEAM TRAP. 
It is a new invention that is simple end 
exceedin gly durable. Working parts all on <% 
outside. Valves two-piece simple 
check operating automatically, 
No waste of steam or water. 

Tf vou have a boiler investigate 


this trap. [ reemeenremtonel) 
E. HIPPARD, Manutacturer, YOUNGSTOWN, OHIO 


Our Hand Book on Patents, Trade-Marks, 
ete., sent free. Patents procured through 
Munn & Co. receive free notice in the 


ScIENTIFIC AMERICAN 


MUNN & CO., 361 Broadway,N. ¥. 
Branca OFFIcE: 625 F St.,Washingt on, D.C. 


_ The Right Kind of a Motor 


on land or water. Salisbury Double 
Cylinder Motor 44% x5. Water Jacket 
Cylinders and Head, Aluminum Crank 
Case, Self-Oiling, Nickel Steel Valves, 
Forged Steel Shaft. Salisbur 
aiotors are Reliable. Prices mod- 
erate. 


Send for Catalogue. 


BUFFALO ENGINE CO., Mfrs. 
272-274 Michigan St., Buffalo, N. Y. 


THE MIDGET DYNAMO OR MOTOR 


+ Price as shown $7.50 
Without Hand Power $4.50 
Price includes full instructions for the care of the 
. machine and for performin 35 IMPORT- 
ANT EXPERIMENTS. 

This machine has been on the 
market over ten years and has been 
gradually developed to its present 
state of perfection 


ELECTRICAL MFG. CO. 
Water St., ELBRIDGE, N. ¥., U. & A. 


WOLVERINE 


SELF STARTING AND 
REVERSING 


Gasoline Marine Engines 


 3to 18 horse power. Launches 
Bi 18to%5 ft. Write for catalogue. 


WOLVERINE MOTOR WORKS 
Grand Rapids, Mich., U. S. A. 
Brooklyn office, 97 22d St. 


TheWonder Gasoline Motors 


Something New and Up-to-date 
More power for less money than any other | 
machine on the marlset. No 
valves, gears, etc., to get out of 
order. Jump Spark. Our 16 
H, P. marine outfit is a ‘* WIN- 
NER.” Solid or reversing pro- 
peller. Our prices will surprise 
you. Write to-day. Marine or 
Stationary outfits to suit any re- 
quirements up to 5 H. P. 


The R. M. Cornwell Co., 406 S. Salina St. Syracusz, N. Y. 


\THE “LEADER” 


| 13 HP. Gasoline Auto-Marine Engine 


3 Built like a watch. Beautifully Finished. Accu- 

\#, vately Constructed. Light, Strong, Reliable and 

# 4.4. Noiseless in operation. Suitable for launches 

* from 15 to 19 feet in length. Price complete, 

" $75.00 net, no discount. Thoroughly guar- 

anteed. Perfect Speed Control, Complete 
descriptive catalogue upon application. 


MANUFACTURED BY 


CLAUDE SINTZ, 
92S. Front St., Grand Rapids, Mich. 


Igniter Dynamos. 
For all classes of 
GAS ENGI N ES 


for make and break or jump 
spark systems, Our latest 
type price ®15. Write for 
circular of magnetos, ete. 
THE CARLISILE & FINCH CO. 
233 E. Clifton Ave, 
Cincinnati, O. 


Crescent Machinery | 
Quality and Price, both right 
ORUETEYEUE VSI ESETOER 
PAND SAWS. JOINTERS, SAW TABLES, 
BAND SAW BLADES 


Pie 
Catalogue tells the rest 


: CRESCENT MACHINE CO. 
———— 280 Main Street, Leetonia, 0., U. S. A 


| Cutting off machine, J. J. Boax 


794,292 
794,166 
794,413 
794,662 
794'431 
794/511 


794,283 
794,686 
794.666 
794.650 
794,382 
794,292 


+ 794,602 
794,379 


794,681 


794,208 
++ 794,501 

. 794,154 
794,299 
794,345 


Bath__ apparatus, 
Weeks i 


Bed, lounge, or the like, J. W. Petavel.... 794,378 
Beds, elastic support for spring, F. A. 

ZACK C's secede isis, ePd ale arvelgio sg wsinje ek ees dae e 794,270 
Beet topping machine, A. H. Kramer. 794,514 


Belt, conveyer, T. Robins, Jr 


Belt, moisture carrying, G. Goldman...... 794,402 
Bending roll, J. J. Boax.......ceeseeeeeee 794,392 
Binder, J. L. McMillan ..............05.. 794,536 
Binder for papers, pamphlets, ete, B. F. 
Methven 2... .rcrcccccccscecrccssvccce 794,529 
Binder, loose leaf, E. T. Ford..... . 794,290 
Binder, loose leaf, R. W. Richards 794,682, 
Binder, temporary, R. F. Hight... 794,223 


Bit. See Bar and joint bit. 
Blackboard, D. W. Allen ... 
Blank trimming machine, J. : 
Block signal system, automatic, J. Lanz.. 


794,653, 
794,221 
794,519 


‘Blood and the product thereof, treating, 

Js Herbabnye “6.0: ecitiets cas diese eaes 794,623 
Blowpipe, G. H. Brown .. - 794,449 
Boiler furnace, J. Siebel ............- eeeee 194,556 
Boot or shoe polishing machine, Oliver & 

Ohigart 2.2... cccccccccvecccsvesesene 794,540 
Bottle, S. J. Hymay ........ - 794,302 
Bottle stopper, W. Abbott. - 194,478 
Bottle, testing, C. Wagner... « 794,572 
Bottle washer, C. Murbach.. « 794,533 
Box partition, G. Klenk.......... eeecceeee 794,627 
Box trimming machine self feed, J. E. 

HIViCK SON 85 Satie seed oe eee ee peceele eee 794,286 
Brazelet or belt, automatically adjustable, 

J Sommer .......... eccccccvcccece 194,193 
Brake beam, J. Green ....... ace «+ 794,404 
Brooch pin fastening, P. A. Viersen « 794,571 
Brooder. ‘: Lee ...... OT - 794,520 
Broom, C. T. Adair . Sererrr) 794,332 


Brush, fountain, W. L. Payn. 
Bucket, clam shell, G H. W 
Buckle, R. A. Brown .. fe 
Building construction, T. O’She 
Bung, N. A, Smith ...............6. 5 
Burglar alarm, F. C. & V. H. Kline. . 794,360 
Button and loop clasp, M. M. Downer...... 794,455 
Button, cuff or collar, M. F. Oebbecke.... 794,636 
Cabinet, credit, S. L. Henry . 794,405 
Cabinet, kitchen, H. Clark . 794,589 
Cam finishing machine, G. 794,530 
Cans to tipping or soldering machines, 

means for feeding, F. G. Dickerson... 794,493 
Car draft beam, railway, W. F. Richards... 794,252 


794,638 
794,330 
794,699 
+ 794,246 
- 794,258 


Car dumping mechanism, A. Becker..... ee. 794,274 
Car frame, railway, G. Gibbs, reissue - 12,368 
Car, gravity dumping, Boyle & Ustick..... 794,485 
Car handling apparatus, L. F. Card........ 794,587 
Car, metal, C. M. Carnahan..............+ 794,280 
Car wheel and making same, W. B. Bray- 

TOM: sie SierarcinS:0%s10b diaus's Sais eidie 3-6 seecceces 194,277 
Carbureter, H. J. E. Hennebutte. 794,502 
Cart, log, R. J. Williams...... 794,576 


Cartridge packet, E. G. Parkhu 
Carving machine, W. B. Hughes. 


794,680 
794,182 


Carving machine, automatic, M. De - 794,282 
Casing spear, E. B. Noble.......... eeesee 794,308 
Catalytic substance and making same, R. 

Knietsch .......eeseccceccnes seccceces 794,512 
Cataract cylinder and dash pot, M. A. 

Replogle ........... pecccccccccccccces 194,312 
Center gage, J. W. Fessler.. « 794,170 
Chair, P. Mackey ....... eas « 794,461 
Check strap, E. Morrey .... - 794,531 
Chuck, Bergman & Elmer .. eeeee 794,582 
Churn, W. B. Chalfant ........... eeeeseee 194,490 
Cigars, combined guiding and lighting de- 

vice for, J. J. Shickluna............6. 794,321 

Circuit breaker, J. B. Laing........ «+ 794,518 
Clasp. See Button and loop clasp. 
Clock movement, H. S. Prentiss............ 794,380 
Cloth drying machine, J. S, Johnston...... 794,228 
Cloth, laying, A. O. Morse.........- - 794,307 
Clover buncher, S. K. Dennis.............. 794,164 
Clutch mechanism, Ford-Smith & Coventry. 794,291 
Clutch mechanism,. friction, M. Campbell... 794,393 
Coal cutting machine engine, J. G. Pat- 

LOLSON: | $010 105.50 8si5 se 034 we « 794,248 
Coal piling apparatus, S. D. « 794,574 
Coin distributer, C. H. Hall. . 794,620 
Coke oven, E. Coppee .... . 794,662 
Collar, L. M. Wilkinson ......c.-.eeeeceee "94,477 
Collar and leash, dog, C. D. Stahlknecht.. 794,563 
Collar, hameless horse, C. P. Randolph.... 794,311 
Controlling mechanism, G. E. Turner...... 794,203 
Conveyer, J. D. Buchanan............-.... 794,342 
Conveyer, portable, G. BE. Gannon. - 794,604 
Cooker, steam, J. W. Bauman............. 794,335 


Copper mattes, white metal, and blister 


copper in a single furnace, producing, 

Re Bag Zaley ”o cicccc aise ie Weis 5 e868 oases od 794,272 
Copy holder, S. N. McCloud. «. 794,419 
Corn popper, W. S. Coffman... « 794,344 
Corn shocker, G. W. Hollister.............. 794,300 
Corn snapping and husking machine, KE. 

Mis. JOCSON © 5.5555. 2's seidiais sae os 8 apeie'S Baw hes 794,504 
Corset, W. F. Brooks ..........seeseeeeee 794,698 
Crane, overhead traveling, C. L. Taylor . 794,200 
Crate, BE. Windell ...... 2 .« 794,439 
‘Crate, bottle shipping, C. W. Sm 794,558 
Crushing apparatus, M. Dickerson 794,703 


Cultivator, W. Hull 
Cultivator, cotton, H. Barditzky 
Curd agitator, E. L. McKinnon 
Curtain pole and curtain fastener, 


- 794,408 
« 794,696 
- 794,421 


KOCDD fice ie cede ete he daca oie wie te wine oh 794,414 
Curtain stretcher pin, P. J. McGinnis .+- 794,420 
Cushion stuffing machine, 0. Roop «» 794,467 
Cuspidor, B. C. Crouse ..... Sbiore soe wee 194,347 
Cutlery, table, C. K. Decherd.. . 794,591 


11 794/389 
» 794,534 


Damper, sheet metal, F. T. Myers.... 
Dashboard,, adjustable, H. Gottschalk..... 794,249 
Decoy ducks or the like, manufacturing, 

Rimpler & Self .............46 iganoayseres 794,643 
Disk, furrow opening, H. C. Ham «. 794,621 
Display rack, L. Feldmann, Jr............+ 794,456 
Display stand and truck, combined, A. E. 

Bea ye cease fsa sath te aiane eherocaraiere ce Sie cos eres 794,273 
Display stand, revolving, D. H. Manwiller. 794,418 
Door catch, W. C. Kinard. «+ 794,626 


794,295 
794,524 
794,657 


Door construction, W. B 
Door hanger, H. Lobel ... 
Door holder, A. J. Boland 


Door mat, flexible metal, & 

Prescott 2.00. .cccceec ccc cesseeeceeeees 794,304 
Door, screen, B. S. D. S. Martin. «.. 794,369 
Door securer, M. Farrell..... pieee - 794,400 
Door sill, air tight, C. J. Petit............ 794,424 
Doubling and twisting machine, D. Schmutz. 794,427 
Draft deflector, J. Dellinger ............-. 794,163 
Draft equalizer, A. M. Kindwall. .. 794,231 
Drainer, utensil, W. R. Green.... «. 794,617 
Drawing table, T. King_...... .. 794,359 
Dressing comb, T. M. Noyes..... «- 794,244 
Drill motor, electric, E. E. Drake .. 794,398 
Driving mechanism, W. J. Bell .. 794,211 
Drum, E. Boulanger .......... . 794,658 
Drying apparatus, G. Stiff .........-... 00. 794,564 
Dust, water, and mud guard, combined, 

J. I. Maguire .....cccccceccccsecceess 194,239 
Dye, new azo, A. Tha . 794,568 
Dyeing, B. Richard 794,314 
Dyeing machine, R. P. S 794,560 
Ear muff, Smith ........ - 794,559 


» 794,230 


Elastic tired wheel, F. Keup.. 
+ 794,220 


Electric circuit closer, M. Guett.. 


Electric furnace, C. L. Saunders.......... 794,255 
Electric machine, dynamo, Balachowsky & 

CATE occ eee cess cece ewes seoeenne 794,210 
Electric mator, B. G. Lamme............. 794,362 
Electric motor and controlling means there- 

for, B. G. Lamme..........eeeceeeeeee 794.363 


JuLty 22, I905. 
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’ 


The acme of luxury, 
convenience 
and 
economy. 


Williams’ Shaving Sticks, 
Shaving Tablets, Toilet 
Waters, Taleum Powder, 
Jersey Cream Toilet Soap. 
Write for booklet 
“‘ How to Shave” 


Tue J. B. Wittiams Co. 
GLASTONBURY, CONN, 


Medart Boat Building Materials 


A system ot supplying perfectl. 
fitea boat. paris,” imnorked 
down, enabling anyone handy 
with tools to build their own 
boat at one-half the boat fac- 
tory’s price. Freight low. Send 
stamp for catalog just issued. 


FRED MEDART 


8545 DeKalb Street 
St. Louis, Mo. 


SAFETY IN CASE OF FIRE 


in all hotels, hospitals, asylums, theatres, churches, schools, factories and 
all public buildings, as well as private residences, is doubly assured when 
these structures are equipped with the 


COVERT FIRE ESCAPE 
3 IS 


ee Sal Sy 


AN 


rovided with a safe and permanent means 
of egress, obviating the rushing through smoky or wurning halls and 
corridors and consequent dangers to life and limb. Any number of 
people can escape easily and quickly by the new method. Best and 
most economical fire escape system ever devised. For circulars and 


full particulars, address 
COVERT FIRE ESCAPE ©O., - TROY, N. Y. 


Road Freishting Traction Engines 


Each room and window is 


Over 200 i useon Pacific Coast alone. Siberia, 
Spain, India, Central America, Sandwich Islands 
have them. 

Engines 110 Horse-power. Wood, Coal, or Oi) 
burning. Hauls 50 tons, takes grades 5 to 25 per 
cent, Capacity each car 16 tons, 


THE BEST MFG, COFIPANY 


San Leandro, California 


Cable Address. DANBEST. Write for our New 
Codes, Westeru Union and MeNiel. Catalogue No. 18. 


HOW TO MAKE AN ELECTRICAL 


Furnace for Amateur’s Use.—The utilization of 110 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be made by any amateur who is versed in the 
use of tools. This article is contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 1182. Price 10 cents. 
For sale by MUNN & Co., 341 Broadway, New York City, 
or by any bookseller or newsdealer. 


If you have an Apple Automatic 
Sparker your batteries will a:ways 
give a strong, hot,steady spark. Own- 
ers of launches, automobiles or gas 
engines should write today and learn 
of this pertect storage battery charger. 


The Dayton Electrical Mfg. Co. 
98 Beaver Bldg. Dayton, Ohio. 


American Homes 
and Gardens 


MONTHLY ™ 
Magazine de- 
voted to the 

illustration of homes, 
their interior decora- 
tions and surroundings. 
Illustrations of the way 
gardens may be beauti- 
fied and laid out; the 
most suitable flowers to 
be planted in different 
parts of the garden, etc. 
Articles are published 
on room decoration and 
furnishings, showing 
how the furniture may 
be arranged to produce 
Plans are published of most of the 


the best effects. 
residences shown A valuable and instructive magazine 
for future home Luilders to possess, as well as for up- 


to-date architects. Issued monthly. 72 pages each 
number. Price 25 cents per copy; $3.00 the year. 


Publishers 
New York 


MUNN & CO.,, 
361 Broadway. 


EXectric motor controller, I. Wright....... 794,442 
Blectric switch, W. E. Dew........ 794,218 
Electrical controller, R. P. Jackson... 794,358 
Electrical meters, construction of, » 0. 

Blathy . 794,656 
Electrode, medical batte Kk. L. V. Curry. 794,161 
Elevator, M. Fullenlove ...............05 - 794,293 
Elevator gate, automatic, J. H. Morris.... 794,306 
Elevator winding machine, M. Turnbull... 794,264 
Blliptic spring, J. J. Flanagan............ 794,289 
Embroidering machine, R. Zabn..... «+ 794,331 
End gate, Holt & Hudson.......... «- 794,355 
End gate, wagon bed, W. F. Waguer...... 794,328 
Engines. See Internal combustion engine. 

Engine starting means, gas, W. J. Bell.... 794,275 
Engines, means for balancing compound, 
Bie Bs: Clapp cvs owe eat weet’ aes - 794,281 


Engraved plates when printing therefrom, 
wiper for cleaning the surfaces of, F. 


B.. Blaisdell. cise. ed pace ta ele «. 794,213 
Envelop, S. J. Mathews ............. «. 794,527 
Excavating apparatus, W. J. Newman «. 794,243 
Excavating machine, A. N. Cross..... «- 794,346 
Excavating machine, C. C. Jacobs......... 794,410 
Excavating machine, L. W. & H. W. 

Oa GLY ica sii. a, 0.5 rsarele ine b 2S ore wie edaie 794,624 
Explosive composition, H. Boyd ........... 794,583 
Fare register, W. G. Kirchhoff....794,508, 794,509 
Farm implement, W. Daly 794,396 
Fastening, J. Bagnall -» 794,695 
Feet, device for relief of club or flat, W. 

M. Scholl ..... aigie sor 9 7d nt sreioia la dren etaeos' 794,256 
Hence tie, F. W. Reed............. «. 794,250 
Fertilizer distributer, C. Johnson - 794,505 
Fiber material, apparatus for feeding s s 

of short, R. Kron ............... -- 794,516 
File, letter or bill, T. P. Loblaw..... «. 794,237 
File, paper, J. N. Talbott........... «. 794,648 
Filter, drum, E. Fullner......... . 794,173 


794,681 
794,486 
794,562 
794,438 
794,316 
794,573 
«+ 794,352 
+ 794,668 


Filtering apparatus, J. S. Milne. 
Fire apparatus, B. B. Briggs.. 
Fire escape apparatus, self saving, F. Stabe 
Fireproof ceiling and_floor, J. Webe 
Fireproof structure, F. L. Saino.... 
Fish catching apparatus, M. Ward. 
Fish hook, V. Gebhardt ........... 
Flagstaff, P. H. & F. F. Dewnes.. 


Flat iron heater, A. V. Maniachi... «. 794,417 
Flax breaking machine, G. H. Ellis........ 794,284 
Floor grinding end polishing machine, G. 

YOO) oie 2 sk ae loob ie Go's wlelencal noel Sara sass ee 794,305 
Floor or wall covering, wood, W. Gut- 

- WASHED: | .cad-5 63 Rotie ws cleats L Sins Cee ee ay 794,672 

Flue cutter and expander, S. W. Blevins... 794,337 
Fluid gage, M. Martin, 
‘ 794,675, 794,676, 794,678, 794,679 
Fluid operated gage, M. Martin........ «+ 794,677 
Fly exterminator, Park & Jones.... +» 794,637 
Food, article of, A. A. Faust.... ++. 794,287 
Fuel burner, T. W. Phillips, Jr............ 794,545 
Fuel from seaweeds, manufacturing, D. M. 

BG CH fh 5, hiss teasetass Stecai dosed gieiais ocd 4 2b aS bye 794,481 
Fungicide and making same, F. J. Smith.. 794,644 
Furnace charging apparatus, R. Baggaley.. 794,386 
Furnace charging device, J. J. Boax. +» 794,391 
Furnace grate, A. Wilkinson 794,575 
Fusee, W. E. Matthew ... 794,371 
Gage or similar tool, C. J. ‘ 2 «+ 794,500 
Garbage crematory, portable, I D. Smead. 794,471 
Garment fastener, M. E. Kintz............ 794,183 
Garment holder, F. J. Hamilton........... 794,176 
Garment supporter, F. Ferguson, reissue... 12,372 
Gas burner, A. - Humphrey............. 794,225 
Gas burner for singeing machines, H. H. 

Skevington, et al... .. ce cece eee eee 794,429 
Gas generating apparatus, L. Guenot, Fils.. 794,498 


Gas generator, acetylene, T. Lindenberg... 794,236 


Gas purifying apparatus, centrifugal, E. 
THEISEN. on. Sieciss 5 da Sethe a waver oe ee ede 794,201 

Gate, H. H. Gorton ............ « 794,403 

Gear, speed changing, T. W. Jenny 794,227 


Gear, speed changing and transmission, I. 

H. Pleukharp, reissue ...........eee08- 12,369 
Gearing, transmission, E. Hill «. 794,224 
Glass fastener, plate, W. R. Bickford «. 794,447 
Glass machine, L. P. Holston............. 794,179 
Governor, F. G. Hobart ~. 794,178 
Grain drill, O. Schutt % -. 794,191 
Grass cutter, F. A. Nelson........ . 794,422 


+. 794,159 
794,375 
794,649 


Grinding machine, L. F. Brening 
Grinding mechanism, J. Nazel .. 
Gun sighting apparatus, E. Terns 


Gyroscope, H. Anschutz-Kaempfe 794,654 
Hame fastener, E. G. Bennett... 794,336 
Hams, bacon, or the like, ma y 
branding and polishing, R. Wirth..... 704,44) 
Harness, wire ribbed, W. Dann............ 794,453 
Harrow and sulky, combined, D. H. Brown. 794,339 
vHarvester, corn, W. T. Poff.............0+ 794,547 
Harvester, cotton, J. S. Watson. « 794,265 
Harvester guard, J. Lutin ................ 794,238 
Harvesting machine thill attachment, J. 
TathMmer aoc Pesta eds Pesan os Sake 794,235 
Hay and stock rack, C. L. Clark . 794,491 
Heat control, automatic electric, J. I. Ayer. 794,580 
Heater. See Flat iron heater. 
Heating apparatus, M. Rapp ........seeeee 794,550 
Heating system, hot water, H. A. Bolze... 794,157 
Hedge trimmer, BE. J. Nolting............. 794,538 
Hinge, Davis & Brown .............0.. «. 794,454 
Hoist and carrier, J. F. & G. J. Kropp.... 794,517 
Hose coupling, J. D. O’Brien.............. 794,539 
Hose reel bracket, G. Erxleben............ 794,399 
Hub and bearing, wheel, H. M. Butler.... 794,489 
Hydrometer, Beck & Smith ............... 794,697 
Incubator, G. H. Lee . 794,521 
Inhaler, A. H. Ramey . 794,641 
Ink well, F. C. Luethy.. . 794,366 


Insulating block for elect 


Te Ds Parker oo ie ie tecke os ha ssale uses nec’ 794,308 
Insulator bracket for telephone poles, ete., 

K. G. Springen ...............0 ee eee 794,645 
Internal combustion engine, J. W. Seal.... 794,192 


Internal combustion motor, C. C. Riotte... 7 
Ironing machine, H. A. Utley 
Joint, D. D. Palmer 


Journal box, T. H. Symington 


Journal box dust guard, railway, T. H. 

Symington ......... cee ee ween 794,260, 794,261 
Journal box lid, J..S. Patten.............. , 794,542 
Key opening can, C. Jovignot........ . 794,229 
Kneading apparatus, dough, J. Nazel 794,376 
Knitting machine pattern mechanism, F. 

B. Svilaman Mae eats ac Sutward lens Behe om eee 794,474 
Knitting machine pattern mechanism, Wild- 

man & Loomis .............0.- 00ers 794,475 


Knitting machines, thread changing mechan- 

ism for circular, E. A. Hirner......... 
Lamp, electric arc, M. A. Stogsdill.. 
Lamp, electric display, H. J. Gille 
Lamp, flash, Hi, Saunders...... 


794,407 
«+. 794,565 

. 794,296 
- 794,189 


Lamp socket, incandescent ele 5 
OllACZ see ck eee eae - 794,458 
Lamps, mantle s 

Brabsoni “soc cea coda Soe oca beta ted 794,158 
Lamps, manufacturing incandescent electric, 

Hi. ‘Casassa s7isi0di0% bod sperevsio ne iae s eereciecess 794,588 
Lantern, W. S. Hamm............. 794,297, 794,298 
Ledger sheet and monthly statement filing 

holder, A. Inglis-Donnell .............. 794,308 
Level, A. P. Hall ................ . 794,175 
Level and plumb, E. R. Brodton «.. 794,659 
Lifting jack, pneumatic, F. E. Ten Eyck.. 794,262 
Line holder, L. B. Tompkins.............. 794,570 
Linotype machine, R. J. Foster.... . 794,670 
Locomotive boiler, J. F. Sweeney.... 794,566 
Loom attendance, apparatus for facilitating, 

a: ODD aa era vetncsn ao veg Wiese eta Sind Cates oo 794,701 
Loom filling tension device, A. L. Scarboro. 794,685 
Loom shuttle, C. B. Webster, reissue...... 12,371 
Loom weft replenishing mechanism, F. 

QO DONNEL  serecie oes cele Sie cele ki aiwleress Se tdiste 794,377 
Loom weft replenishing mechanism, E. D. 

Thayer, reisSu€ ......cc cc cece wees once 12,370 


Looms and the appliances used therein, pro- 
duction of heddles for use in, T. E 


COD x5 55's bie oheeiace oe oa races . 794,590 
Lubricator, W. B. Featherstone.... ~ 794,167 
Magnetic separator, electrostatic, > : 

NUttON,:. Cb: Ales occ sicesa so Hae ates saves 794,647 
Mail bag delivery device, P. J. A. Schnoor. 794,554 
Malt house and malting apparatus, W. P. 

RICO fa, ia: Tieg tein Gaeseg BES CR Bs Sas aes ans 794,313 
Mandrel or arbor, expanding, C. J. Jones.. 794,411 


Mandrel swing for bending dies, J. J. Boax. 794,390 


Mantles, heating to incandescense refrac- 
tory, J. Herczeg ......... cee eeeeeeeee 794,406 
Manure spreader, lL. Kniffen ........ - 794,513 


Marker, personal wear, J. B. Spencer - 794,561 


Match safe, B. F. Fulgham........... . 794,603 


Measuring device, tailor’s, G. B. Kaiser... 794,506 
Measuring instrument, electrical, F. Conrad. 794,395 


Measuring, protecting, and display means 
for fabrics, A. H. Standen........- :... 794,689 
} Meat products, curing, W. Eppinger....... 794,285 


Build Your Own Boat 


By the Brooks System. 


You canbuild yourown Launch—Sailboat 4 
—Rowboat or Canoe—in your leisure time 
—evenings—and the work will be a source 
of profit and pleasure. It’s easy when we § 
show you how. 


$12 covers the cost ef a $50 boat. % 
Cheaper boats cost less In proportion. 
Write us—we'll tell you how. 


The Brooks System consists of exact 
size Printed Patterns of every piece, 
with Detailed Instructions, a complete 
set of Working Illustrations, showin 
each step of the work, an itemized bill o: 
Material required and how to secure it. 

Our systemis so plain youcannotfail. A full 
sized pattern of each piece with instructions 
that not only TELL, but SHOW you, by illus 
trations, every detail. 


Over six thousand amateurs success- 
fully built boats by the Brooks System 
last year. Fifty per cent. of them have 
built their second boat. Many have es- 
tablished themselves in the boat manu- 
facturing business, 

Patterns of all kinds and sizes from 12 to 65 ft. 
Prices from $2.50 up—Catalogue and particulars FREE, 
For 25c,100 page catalogue containing valuable infor- 
mation for the amateur yachtsman, showing several 
working illustrations of each boat, and a full set for 
one boat. Full line of knock-down and completed poats. 
When soordered--Patterns are expressed, charges pre- 
paid, C. 0. D. to allow examination. 


BROOKS BOAT MANUFACTURING CO. 


Originators of the Pattern System of 
Boat Building 


” 407 Ship Street. Bay City, Mich., Us s.& 


73 
[That MOISTENS 
DRIES 
COOLS 


et, AIR 


Removes Dust and Ventilates. 


Its versatility 
is proof of its correctness. 


100 per cent. of our installations 
are successful. 


Regenerated Cold Air Co. 


"| 88 Broad Street. BOSTON. MASS. 
THE YANKEE MUFFLER 
« & & 4 


. (PAT'D) 
\ 


Excels all mufflers 
because the discs ex- 
pand according to 
the size of the explo- 
sion. A vacuum is 
created between the 
exhaust valves and 
the muffler, and 
back - pressure is 
overcome, 10 per 
a3 cent. more power 
uaranteed. Kadiation so great that the mmffler keeps cool, Made 
0 fit all makes of cars. Send for catalog and price. 


D. BR. SMITH & CO., Utica, N. Y., U. S. A. 


“ANATOMY OF THE AUTOMOBILE” 


By DR, DYKE 

Contains full descriptions, detailed mechanical 
drawings and full operating instructions for all 
standard American automoviles and several 
foreign cars. Diagrams oy E1gcrrican Con- 
Nections, Full descriptions and drawings of 
successful Arrsuips. Three books in one. Over 
700 pages and 300 illustrations, Invaluable to 
the auto owner, agent, repairman and intending 
purchaser. Price, postpaid, #2.50-. 
Synopsis sent on request. Get our catalogu.: 
of anto supplies. 

A. L Dyke Auto Supply Co., Olive and Walton Sts., St. Louis 


kkosr. F. Brivion, Pres. and Mgr. Roy F. Brrrron, Sec. and Creas. 


A LOOSE LEAF BOOK 


Clean House 
With Air 


Over 55 companies operating Thurman , 


Patents in America, and as many more 
in Canada, England, and Europe. 


FREE CATALOGUE. 


General Compressed Air House Cleaning Co. 


For Vest Pocket, 
ST. LOUIS, U. S. A. Coat Pocket 
Manufacturers of the Celebrated Thurman direct- and Desk 
connected Gasolene Driven Air Comipressors Used by Business 
for Mines, Pneumatic Tools, Etc. Men, sae onal 


gineers, Draughtsmen 
—in fact every man 
should use the * Uni- 
matic” Book for 
memoranda, prices. 
costs and records of 
all kinds. Better than 
any card index. ‘The **Unimatic’’ bound in full 
genuine black leather. flexible; is perfectly flat open- 
ing, and sheets may be instantly inserted or removed 
from any part. ‘Twenty-eight sizes carried in stock. 
Five rulings, with or without index. Write for com- 
plete description price list and sample sheets. 


SIEBER & TRUSSELL MFG. COMPANY 
4002 Laclede Ave., St. Louis 


(vEHARRINGTON & KING 
MD PERFORATING CO. 
VPERFORATED METALS Wa 


| OF EVERY DESCRIPTION 
FOR ALL USES. 
REENS OF ALL KINDS.* 
NSTCRrIICAGOLL. 


£SHAS THE 4 
STRENGTH OF 
GIBRALTAR 


for your Own 
and 
your Family’s 


Future 


f 


yf 


‘ 


You may be surprised to know how 
profitably you can invest even an 
average of $2.00 per week in En- 
dowment Life Insurance in 


The Prudential 


Cash amount payable to you (if living) in 10, 15 
or 20. years with Dividends (according to plan 
selected). 

If th: Insured dies before the end of the 
Endowment Period, the full amount of the 
policy is paid to the beneficiary. 

We desire to correspond with 
you on the subject and furnish 
full information as to Rates, 
Benefits and Privileges. 


Without com- 

mitting myself 

to any action, I 

shall be glad to re 

ceive free particulars 

and rates of Endow- 
ment Policies. 


Amount... ......... 


SN ATMIGY 5 Sook data 30d axsvele. cei 
Address 


Occupation..... .......0..00, 


To the Prudential Insurance Co. 
of America 
Incorporated as a Stock Co. by the State of New Jersey. 
JOHN F. DRYDEN Home Office: 
President Dept.121 NEWARK.N.J. 


Po ry 


Send Coupon today 


Scientific American 


JuLy 22, 1905. 


Sore Throat 


A Harmless Antiseptic. 


Endorsed by the medical profession. 
Send ten cents to pay postage on 
free trial bottle. Sold by Lead- 
ing Druggists. Notgenuine unless 
label bears my signature; 


Chet Clestaaatant 


Dept. U,63 Prince St., N. Y. 


Write for free booklet on Rational Treat- 
ment of Disease. 


Do You Know 


that the appearance of your product 
is one-half of the selling point? 

If you use enamel, why not the 
best? That means 


BRAZILO 


The pigments selected for Bra= 
zilo Enamels are of the finest, 
and after being bolted through silk 
of about 10,000 meshes to the square inch are ground in Hard 
Finish Brazilo, which makes an enamel especially adapted for 
ONE COAT WORK on wood and metals of all kinds. 
This process of manufacture is protected by us. 

Brazilo enamels dry from the bottom up, producing a hard, 
smooth finish which will not chip or peel. 

ALL COLORS. WRITE FOR COLOR CARD. 


THAYER BROS. CO., WARREN, 


Manufacturers of the celebrated 
“GOLD LEAF LACQUER” 


© THE HANNA MFG. CO. 


x Engineering Instruments 


ULL Lilly 
y y 


iC = 


‘- 


oO, 


382 River Street, Troy, N. ¥. 
Illustrated Catalogue on Application 


NOW READY 


Bound Volume 


OF THE 


SCIENTIFIC AMERICAN 
BUILDING MONTHLY 


VOLUME XXXIX: 


January to June, 1905 


MURRELL 0 


277 Mlustrations 6 Covers in Tint 
132 Pages 


DUT R PIC Fey 


PRICE OF SEMI-ANNUAL, VOLUME 
$2.00, POSTAGE PAID 


SRA 


SPECIAL FEATURES 


Notable American Houses. 
By Barr Ferree. 


Mrs. A. Cass Canfield’s House, Roslyn, L.I,N. Y. 

The House of Ogden Mills, Esq., Staatsburg, N. Y. 

“Bellefontaine,” the Estate of Giraud Foster, Esq., 
Lenox, Mass. 

The House of Lloyd Bryce, Esq., Roslyn. L. I., N.Y. 

‘““Martin Hall,” the House of James E. Martin, 
Esq., Great Neck, L. I., N. Y. 

“Talbot House,” the Estate of Talbot J. Taylor, 
Esq., Cedarhurst, L. I., N. Y. 


Helps to Home Building. What the House 
Build :r should know. Difficulties to Overcome. 
The Plan. ‘rhe Structure. Designing the House. 
The Rooms and Their Uses. 


Departments. Roads. Landscape Architec- 
ture. Ventilation. New Building Patents. Pub- 
lishers’ Department. The Automobile. The Plum- 
ber. Exhibitions. Correspondence. Fire Protec- 
tion. Civic Betterment. Unknown Buildings. The 
House. Monthly Comment. 'The }iousehold. The 
Garden. Fifty Suggestions for the House. The 
House Interior. New Books. Sanitation. 

The Building Monthly. aims to help its 
readers to better building. he illustrations re- 
produce homes and other structures of the highest 
grade and of varying costs. It seeks to interest 
the architect, the house owner, the real estate 
promoter, the home muker, and the builder. It 
stands for the good and the true and the beautiful 
in the art. lts series on ‘*‘ Notable American 
Houses” describes and illustrates with greit 
wealth of illustrations the mo:e important of the 
best large houses recentiv built in the United 
States and brings its readers in immediate touch 
with the most important work of the leading 
architects of the day. Its descriptions of houses 
are brief but compact with information. Its 
departments constitute a ‘‘review of reviews,” 
summary of current comment, suggestion and 
help in all matters relating to the construction of 
the home, its decoration, equipment, and use. 


Volume XX XIX, January to June, 1905, price 
£2.00. Six covers in tint and three hundred and 
eight illustrations. A rich conspectus of interest- 
ing notable houses. Many fine estates are treated 
with ample fullness. The discussions of current 
architectural themes are of permanent value and 
of unusual interest. 


FOR SALE BY 
MUNN & COMPANY 
No. 361 Broadway, New York City 


AND ALL NEWSDEALERS 


esecccsccecs 194,549 


Mechanical motor, E. Putnam 
ecceccesees 194,412 


Metal, expanded, J. Kahn ..... 


Metalliferous materials, purifying and 

nodulizing, T. C. King ........... eeee 194,673 
Metallurgical furnace, G. H. Benjamin..... 794,212 
Mine ventilation, F. C. Weber............ 794,384 
Molding machine, C. Herman ... wees 194,177 
Mosaic work, H. A. Litz..... «.. 794,523 
Muffler, P. J. & G. J. Ihbrig .. 794,226 
Music holder, J. Hoffman......... .. 794,503 
Musical instrument, P. Wuest, Jr «-- 794,443 
Musical instrument valve, pneumatic, 

Ge. Kleist: (oes ec ssieie ene wis hos ew ee ee 794,674 
Nail trimmer, H. La Casse................ 794,234 
Nitrocellulose or similar substances, mak- 

ing compounds of, D. Bachrach........ 794,581 
Nozzle, locomotive exhaust, J. K. Booth... 794,214 


Nut and pipe wrench, K. Peterson........ 794,249 
Nut lock, D. A. Frick.... - 794,172 
Nut lock, H.,E. Clapper. - 794,450 
Oils, chemically modifying, BE. « 794,373 
Ordnance and firearm, Young & Sheriff.... 794,652 
Ore and gathering gold or precious metal 


diffused in the employed mercury, 
treating, G. M. Rice...............685 794,552 
Ore concentrator, I. Scovell, et al.. we. 794,555 


1) 794/341 
794,254 


Packing hydraalic, G. J. Bryen..... ae 
Pail, milking, P. H. Sanger.............06 
Pan. See Baking pan. 

Papee cutting machines, counting machine 


for, M. McCallum ................000e 794,374 
Pape: feeding device, M. B. Inerguson.... 794,401 
Paper hanger’s pedestal, J. R. Brown..... 794,585 
Papers, pads, tickets, cards, ete., holder 

for; A. As LOW. wicsiccissececcutececns 2 794,415 
Peach splitting and pitting machine, S. J. 

WD umleley © ass Soccer eas aia ca. do aa Shenae or ss! 794,598 
Penholder or pencil finger guard, W. A. 

Whitehouse ........ cece cece e cent eee -794,329 
Phonograph record cylinder, E. N. Dick- 

VSO ess dhe esas piterestnd coed Se ee cade Be 794,592 


Photograph machines, _lo g 
automatic, G. N. Pifer..... 


- 794,639 


Pianissimo device, W. & C. Kre . 794,515 
Piano action bracket, J. Davenpor . 794,665 
Piano frame, H. Hornbeck .......... . 794,356 
Piano or organ pedal lever mounting, L. 
Lemieux ... cece ccc cece eee eee eeee 794,522 
Piano plate, J. Davenport ....... «. 794,664 
Piling, metal sheet, H. Wittekind . 794,268 


1) 794/619 
794,368 


Pillow sham holder, A. Guth... 
Pin, C. F. Markham 


Pipe clean out fitting, soil, Dozier & Stal- 


Mnigs: taki ot fees oh Se eases Aas oc hess 6 794,165 
Pipe coupling, swivel, .. 794,499 
Pipe wrench, H. B. B - 794,482 
Plane, G. Dechant ............. cee cee ecee 794,667 
Planers, et2., truing guide surfaces of, S. 

MeMillen ® ooo isc sis siasi 6.0a'a ore 'end io -e's.b 3 alee 794,537 
Plow, E. R. Lesher ................ «. 794,364 
Plow disk bearing, W. G. Danielsen w+. 794,452 
Poison vault, W. S. Small........... «. 794,323 
Pompadour comb, H. A. Austin.... . 794,479 
Portable house, W. M. Ducker. . 794,595 
Pot lid holder or wall pocket a 

P.. .Bosbritk. cose sees wees . 794,436 
Totato cutter, H. H. Tomlinson. «+ 794,327 
Press, M. Sklovsky 3 «e- 794,430 
Printer’s quoin, L. lL. Rogers.............. 794,188 
Printing mechanism, adding machine, C. 

WW.B LES), cke ocvsiie rea tsigzs. ceycenses olay tate araiehs afe-atae 794,205 
Printing, :photomechanical, H. L. Reekard. 794,551 
Printing press, L. A. Brod................ 794,487 
Printing press web supplying device, H. 

A. WOOG:  sjaso-cie she cue Se bieis oe a seed 26 794,578 
Projectile, J. Shearman ........ «. 794,468 
LPropellor, vessel, J. Saunders, Jr. 2. 794,317 
Protecting box ov casing, H. W. Cla - 794,661 
Protvactor, W. L. Thomas ............... 794,569 
Pulp from sawdust, mechanical preparation 

of wood, H. C. Pfeifer................ 794,187 
Pump, W. J. Pennock . 794,186 
Pump valve, B. C. Woodford 794,209 
Pump, variable stroke, G. W. Sinclair.... 794,257 
Pumps, wearing ring for centrifugal, KE. 

Medel svc lisa neiStsvaezes cee 794,184, 794,185 
Pumping jack, G. Pitcher.................4 794,546 
Punching device, sheet metal, lder- 

MAN ® 5 io) a 0in.5's Sine Spe ieintd-olmavele 30,8 ns Sel Tae 794,476 
Radiator, corrugated, W. I. Roys.......... 794,315 
Rail joint, J. Hubbard ........... «+++ 794,180 
Rail joint, T. & L. Slingland.............. 794,322 
Rail joint and bond, combined, B. Wol- 

HAUPCER: iis. fdcscc the al ereisstre Susans iets jo.4 eles ores © 794,441 
Rail, third, E. R. Brodton................ 794,660 
Railway signaling, electric circuits for, H. 

W:. Spang: wc earei skies be 24's 794,194 to 794,196 
Railway switch, automatic electric, W. D. 

Woolley 02 ee Se ase os eee ees 794,269 
Railway tie and rail fastening, Brown & 

Gia Uiank 25 352 Mob 50k e ete a See Seles oe 794,279 
Railway_ traffic controlling apparatus, T. 

Hi: .Patenall! oo foe ess ieceie cca ieee oa. sae 38 794,423 
Rand pressing die, J. & J. A. Barbour.... 794,445 
Razor holder and sharpener, B. A. Robeson. 794,253 
Refrigerator, G. A. Masters.............006 794,462 
Refrigerator, A. H. Merrill................ 794, 630 
Regenerator, water sealed, G. Walzel...... 794,207 
Regulator. See Voltage regulator. 

Rein guard, T. E. Schumpert.............. 794,319 
Restraining device, J. Gaiter - 794,457 


Reversing and speed changi1 
R. Symmonds, Jr. 
Rollers, making, §. Srump 


- 794,567 
- 794,492 


Rolling disk wheels or simi 

apparatus for, A. de Fontaine 7949171 
Roofing material, R. R. Walker........... 794,206 
Rule and square, combined, J. Irving, Jr... 794,409 
Sample case box or tray, W. H. Clements.. 794,451 
Sand blast apparatus, W. R. King........ 794,507 
Sanitary shield, H. E. Hudson +e. 794,181 
Sash holder, J. B. P. Michaud +. 794,241 
Sash lock, ventilating, W. A. Nichols . 794,463. 
Saw swage, J. H. Brown.... 794,340 
Sereen, F. C. Wright ~.. 794,385 
Self lubricating wheel, S. G. Porter. -. 794,640 
Separator, D. C. Ruth .............. - 794,425 
Sewed signature, D. G. Smyth 794,688 
Sewing machine attachment, J. T. Bearden. 794,655 
Sewing machine binder, Hl. P. Steward.... 794,690 
Shaft support, H. Morton ................05 794,532 
Sharpening and repairing machine, drill, J. 

BrossOitvc4:. 36 Shs oe Manin teen Sew ae 794,584 
Sheet metal, means for removing super- 

fluous metallic coating from, Fellows & 

Hopkins .............2008- . .794,704, 794,705 
Sheet metal, removing superflous metallic 

coating from. Fellows & Hopkins, 

; 94,168, 794,169 
Shoe, J. McBrearty ............. ec ceeeee «. 794,535 
Show case, C. A. Sullivan 794,646 
Signaling and electropneumatie train con- 

trol system, electric, J. A. Whyte..... 794,266 
Signaling apparatus, G. C. Graham........ 794,616 
Signals, electric apparatus for producing 

sound, ©. H. O’Brien.................. 794,245 
Sink cover, A. Beauchemin. . wees 194,388 
Sleeve protector, H. Gardner 794,294 
Smoke preventing means, H. H. Wughes... 794,357 
Socket joint, W. Burke..................0- 794,488 
Soldering end seams of cans, machine for, 

Gee Stewart: 53.46 voc beg Celees a0 eee 794,692 
Soldering side seams of cans, machine for, 

Gi. Stewart? \o .-f.cicis hac eee ower tees 794,691 
Sound record locating device, N. C. Durand. 794,599 
Sound reproducer, T. H. Macdonald........ 794,416 
Speed mechanism, variable, J. Parker...... 794,464 
Spindle bobbin clutch, rotatable, W. EI. 

AVVO tists ihe sn5 055: 4 See Bias ace ah apenaen aces beverenbile 794,694 
Spindle bobbin drivi mea. 

F. H. Thompson ............c0eeeeeee 794,693 
Spinning bobbins, apparatus making, 

Peck. :8¢. {Hind cccseia ee isis tye aie wee ees 794,543 
Spinning or twisting apparatus, ring, W. T. 

Picarroll. ss. pe ee eee elect 794,700 
Spring construction, W. Ott. 794,541 
Spring wheel, C. M. Tipton «ee 794,202 
Stairways, grated step for traveling, D. 

M. & Ty. Re Quay... cic cect ccceaeee oe 794,465 
Station indicator, J. B. & J. I. Henderson. 794,622 
Stave jointer, O. A. Sowers...........065 794,432 
Steel trap, D. Rupp 794,684 
Stereotype plate casting and finishing ma- 

chine, B. F. Curtis...............0008 794,162 
Stone building block, artificial, H. Kline... 794,510 
Stool, store, O. E. Bolling................0.6 794,276 
Storage battery, electric, Meister & Junker. 794,240 
Store service apparatus, J. J. Crist....... 794,216 
Stovepipe thimble, R. T. Holton.......... 794,301 
Strainer and separator, J. G. Anson........ 794,271 
Strainer, starch or jelly, L. A. Mangold.. 794,525 
Stringer instrument with vibrating reson- 

ance beard suspended within the reson- 

ance box, ©. F. J. Appelberg. - 794,333 
Suppositorial bougie, S. L. Kistler. » 794,233 


A Car of Profit and Pleasure 


In selecting a car it isn’t the price that should be given first 
consideration, but what you get for what you pay should de- 


term: 


It’s also necessary to choose a car that’s so good that you'll 


alwa: 
Sui 


New York 


Model K, °3,000 


Victoria or Folding 
Extension Top, 
$200 extra 


ine if you’ve made a profitable purchase. 


ys have pleasure when using it. 
ch a car is the 


Catalogue on request 


THE HAYNES-Apperson CO. 


Kokomo, Ind. 
Member A.L. A.M. 
Chicago 


Progressive business men use 


BATES 
Hand Numbering Machine 


It prints numbers consecutively, duplicates or 
fepeats—changed instantly oy turning pointer. 
To learn how it will save for you, send tor 
Booklet 48 now. 


* BATES MFG. CO., 31 Union Sq., New York 


CuHIcago—304 Wabash Avenue 
Factory, Orange, N. J. 


PROTECT YOUR HOMES AND PROPERTY. 


put out any kind of a fire at 


Badger’s Fire Extinguisher will 
the start. 


So simple a child can use it. 
Write for information. 


BADGER FIRE EXTINGUISHER CO. 


89 Portland St., Boston, Mass. 


Save Time and Money 


5 


4 mo) LUXURY IN TRAVEL 
ON 


THEY NEVER DISAPPOINT” 


CAN BE ATTACHED TO ANY CAR. 
BOOKLET FREE, THE GRAHAM CO.8 
8 PARK PLACE. New Yoru City.iSA 


U 


PRIVILEGES 


Some very interesting privileges are 
presented for the enjoymentof travelers 
over the Lake Snore & Micnican 
Souruern Ry. this summer, as follows: 

Stop-over at Niagara Falls for a period not 


to exceed ten days, . 

Stop-over at Westfield, N. Y., fora visit to 
Lake Chautauqua. : Rete 

Stop-over at Sandusky for a side trip visit to 
Put-in-Bay and Cedar Point. 

Option of traveling by boat or rail, either 
way, between Cleveland and Buffalo. Does 
not apply on tickets sold locally between 
those cities. 

Option of traveling between Albany and 
New York City, either way, on Hudson River 
(day or night) boats, or rail on New York 
Central. t 
These matters are explained in folder, 
‘Travel Privileges,” sent free on request. 

As a route for vacation journeys the 
Laxe Suore is unexcelled, reaching 
practically, by its through trains or di- 
rect connections, all the leading summer 
places east and west. 

The widespread popularity of the 
Lake Snore is a matter of much com- 
ment; the explanation is simple— it 
maintains in the highest degree of per- 
fection everything that enters into the 
successful operation of its train service, 
so that its patrons travel safely, com: 
fortably and promptly. 

For any desired particulars address 

C. F. DALY, Passenger Traffic Manager, 
Cuicaco, ILL. 

A. J. SMITH, General Passenger Agent, 

CLEVELAND, OHIO. 


yf? 


KF) 


If it’s a “good enough’? car, maybe a ‘good 
enough ”’ lamp is good enough. Otherwise— 


Why, a SOLAR! 


Illustrated book with prices for the asking 
BADGER BRASS MFG. CO. 
Kenosha, Wis. 
New York Office, 11 Warren St. 


Machine. Fully guaranteed. 


THE PETTYJOHN CO. 
615 N.6th Street, Terre Haute, Ind. 


‘THE MIETZ & WEISS 
OIL ENGINES 


Operated by Kerosene Oil, Fuel @il, 
Distillate. “Safest, Simplest, Most 
Economical and Most Reliable Power 
on the market. 

Highest award for Direct Coupled 
Oil Engines and Generator, [aris 
@ Exposition, 1900. Gold Medals, Pan 
American Exposition, 1901, Charles- 
ton Exposition, 1902. Gold Medal 
and Spon! Diploma, Louisiana Pur- 
chase Exposition, St. Louis, Mo., 1904. 


AUGUST MIETZ 
128-138 Mott St., New York, U.S.A. 
Catalogue Dept. 24. 


ScooD 
STANDARD 


iISCALES 


For Factory, Store and Farm 
Send for Catalogue S. 
Osgood Scale Co., Binghamton, N. Y. 


Run No Risks With An Auto! 


Test your batteries every time before 
starting out, it may save 
towing expenses. 

An accurate volt meter up to ten volts 
and ammeter up to 25 amper. s. 
| Hither one delivered prepaid on re- 

: ceipt of $3.50: the cheapest 
price on record. 
All Automobile supplies at the same 
low figures. 


THE MOTOR CAR EQUIPMENT CO., 
43 Cortlandt Street, N. Y. 


ELECTRO MOTOR, SIMPLE, HOW TO 


make.—By G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man pow- 
er. With 11 figures. Contained in SCIENTIFIC AMER- 
CAN SUPPLEMENT, No. 641. Price 10 cents. To be 
had at thisoffice and from ail newsdealers. 


SPRINGFIELD ABRASIVE POLISHING 
WHEELS AND BLOCKS. 


Used for polishing machinery, cutlery, 
and edge tools of all kinds and for re- 
moving rust spots from highly polished 


Sizes from 
1 to 60H. P. 


Send for 
Catalogue. 


metal. Makes a very smooth surtace 
without marring. Containing rubber 
which gives it the resilienteffect. Made 


with either Emery or Carborundum in 
different grades. Write for price list 
and special trade discounts. 


The Springfield Tire and Rubber Co., 
SPRINGFIELD, OHIO, U.S. A. 


A GENTLEMAN'S 
PAN-TOG DRESSING CHAIR 
which presses andcreases your trousers while 
yousleep. Providesan improved hanger for 
coat vest,a handy place for slippers or 
shoes, This chair will positively prevent 
i baggy knees by 500 Ibs. preamre in- ~\ 

. Youre! 


stantly applie othing will x Pe 
appear astresh every morning /(jggcas N 
as if just from the tailor’s. Savesits \25=4 NY: 


j Cost in 6 months and will last a life- 

4 time. Indispensable in a gentleman’s iH 

‘ epartment. Price within-reach of 5 
1. Write today for illustrated : 

descriptive folder and price. 


-| CENTRAL MANTEL CO, 1212 OliveSt., St. Louis, Mo. 


Manufacturers should investigate the 
B. F. BARNES MACHINE TOOLS 


before placing orders. The Tool here 
illustrated is cur 20-inch Drill, and we 
have many other sizes to make a very 
comple te line, incl uding Multiple Spin- 
dle Drills If interested in the latest 
Tools for reducing costs of production, 
let us tell you what we have. Ask for 
Catalog S. 

S30 B,F, BARNES CO. - Rockford, III. 


N 2 European Branch 
149 Queen Victoria St., London, E. C. 


ORIGINAL BARNES 


Upright Drills 


10 to 50-inch Swing 
Send for Drill Catalogue. 
Ww. F. & JNO. BARNES CO. 


(Established 1872) 
1999 Ruby St., Rocktord, Il, 


The Best —_,,, AUTOMOBILE 
Dry Battery SPARKING 


18 THE 


Becko Spark Cell 


4 Cells $1.25 


J. He. BUNNELL & CO. 
Electrical Manufacturers 20 Park Place, NEW YORK 


Positive 
Feed 


Juty 22, 1905. 


Scientific American 


= 

If BALDNESS 

were caused by 
DISEASE, 


A Cure would have long 
ago been found, 


By exercising the arms, we build up 
muscle—not by outside application of 
medicine. ‘The arms, the body and the 
lower limps can be exercised at will— 
but the scalp requires mechanical aid. 
Exercise makes the blood circulate, lack 
of excercise makes it stagnant. ‘The 
Vaeuum method is the kind of exercise 
that makes the blood circulate. It gently 
draws the rich blood to the scalp and 
feeds the shrunken hair roots. This 
causes the hair to grow. It is the simple, 
common-sense principle of physical cul- 
ture applied to the scalp. 


Our Guarantee 
(Backed by the Bank): 


We will send you by prepaid express, an 
Evans Vacuum Cap, allowing you ample 
time to prove its virtue, and all we ask of 
you is to deposit the price of the appliance 
in the Jefferson Bank of St. Louis during 
the trial period, subject to your own 
order. If youdo not cultivate a suffi- 
cient growth of hair to convince you that this 
method is effective, simply notify the bank 
and they will return your deposit. All 
orders are sent through the 
bank. We have no traveling 
agents or representatives. 


A sixteen-page book, illustrated, 
will be sent you free. 


Evans 
Vacuum 
Cap Co. 


625 
Fullerton 
Building 


St. Louis 


SENSITIVE LABORATORY BALANCE. 


By N. Monroe Hopkins..“"This “built-up” laboratory 
balance will weigh up to one Round and will turn with a 
quarter of a postage stamp. he balance can be made 
by any amateur skilled in the use of tools, aud it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Sc1EN- 
TIFIC AMERICAN SUPPLEMENT, No, 1184. Price 10 
cents For sale by MUNN & Co., 361 Broadway, New 
York City. or any bookseller or newsdealer. 


’ Ls s 
Moving Picture Machines 
a Films, Stereopti- 

cons, Views. 

If you contemplate go- 
ing into the public en- 
tertainment business, 
write for catalogue No. 
9, which gives informa- 
tion and prices of Mov- 
ing Picture Machines. 
Films, Stereopticons 
and Views. We offer de- 
pendable apparatus and 
views only; no second- 
hand goods for sale. 
F ~. Send 10cents in stamps 
¥ to cover postage of 364 page catalogue. 


KLEINE OPTICAL CoO. 
52 State Street, - - - Chicago, Ill. 


Catalogs translated and printed. Spanish. Russian, 
French, German. Linotype Composition Half-tone work. 


LANGUAGES’ PRINTING COMPANY 
Languages Building, 15 West 18th St., New York 


60 YEARS’ 
EXPERIENCE 


PATENTS 


Trave MARKS 
DESIGNS 
Copyricuts &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scietitific American, 


A handsomely illustrated weekly. Largest cir- 


culation of any scientific journal, Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co,3618r0adway, New York 


Branch Office, 625 F 8t., Washington, D.C. 


H 


Surgical appliance, Breslin & Lees......... 794,160 
Suspension attachment, adjustable, F. L. 

GreGOny oct es com lSoGen iin aoe cee wees eee 794,671 
Swinging seat or hammock, W. S. Bowie.. 794,484 
Switch safety lock, split, Auspos & Nelson. 794,155 
Syringe, K. Schneyder ............ eee wees 794,190 
Table lock, pedestal extension, E. Tyden. 794,204 
Tachometer, G. Saaler ...........0.eee eens 794,426 
Tank heater, W. Dixon............. «- 794,593 
Taping machine, F. A. Sandstrom.. . 794,553 
Target, Ford & Whitney ...............60- 794,601 
Telegraphic transmitting apparatus, tape 

controlled, D. Murray ............ee0e 794,242 
Telegraphy and transmissio e, 

wireless, A. Artom « 794,334 
Telegraphy, wireless, W. a 
Telephone lock-out mechanism, 

FVAStin 28" id.st6 0/0 6-5. 55-0 aig o'ansie space gies ales steele 794,370 
Telephone switchboard, M. C. Burt........ 794,343 
Telephone system, W. W. Dean, 

794,348, 794,349, 794,702 
Thermal cut out, T. Varney...........020- 794,435 
Thermostat, J. D. Gould.................. 794,497 
Threshing and straw cutting machine, C. 

Dy SRE sia obvi orossre'ne Glare ded a gia a.ersa susie) 794,687 
Ticket case, R. D’Orn ......... cece ween eee 794,397 
Ticket collecting apparatus, H. L. Des 

ATEOS: «ence cards Sind erde a eleda dics ceca ie biakoks 6 794,217 
Ticket, railway cash fare receipt passage, 

Fo POPC dg caren sa settee cee Od ewe’ 794,548 
Tie. See Fence tie. 
Timber transferring machine, G. M. Hink- 

TO Yes “Ss ieectio trades ae eueaaie ohare Sees ee 794,354 
Timber treating apparatus, P. H. Gerhard. 794,605 
Tire, pneumatic, . F. Stearns........... 794,197 
Tire, pneumatic, D. J. May..... 794,372 
Tires, machine for manufacturin. 

wheel, A. E. Vincent. 794,473 
Tongs, Dunham & Robinson. 794,597 
Tool, combination, J. H. Pri 2. 794,310 
Tool, pneumatic, J. C. Campbell... -. 794,586 
Toy, educational, H. Robinson... .. 794,466 
Trace carrier, J. Kiernan...... «- 794,625 
Track brake, N. E. Knutzen.... . 794,460 
Track switch, overhead, E. Mari.......... 794,367 
Tram stops, air valve for safety, H. G. 

Sedgwick ........... a Biase ate BY ale bere e eho. 794,320 
Truck, E. J. Simon ...............006 «- 794,428 
Tubing making machine, C. Thibodeau.... 794,433 
Tunnel erecting apparatus, BE. W. Moir.. 794,635 
Tunneling shield, E. D. Wright.......... 794,579 
Tunneling shield, E. W. Moir... 794,632 to 794,634 
Turbine, R. H. Goldsborough, 

794,606 to 794,608, 794,610 to 794,615 
Turbine and means for governing same, R. 
H. Goldsborough ..............e.00ee 794,609 


Twisting and waxing machine, thread, A. H. 


D0) 28 1: ee ee 794,669 
Type lines, producing just: 
halet~ 33st ores a 794,629 


Typewriter table, G. 794,594 


Typewriting machine, F. X. Wagner...... 794,437 
Typewriting machine, BE. L. Foster....... 794,494 
Typographic machine, Mergenthaler & Law- 

TONG acceler ee wise eee sane borer oats sacra ta's 794,628 


L. P. Valiquet 
Maples....... 


794,434 


Universal joint mechanism, 
794,526 


Unloading mechanism, C. R. 


Valise and tent, combined, A. C. M. Finlay 794,351 
Valve, J. C. Willd .......ecceececec secre es 794,267 
Valve, automatic regulating, C. H. Caspar. 794,394 
Valve gear, W. LT. Reynolds.............. 794,642 
Valve, pressure reducing and regulating, G. 

Seo WAM tS: 20 S58 ae vce aie ce cametiee reads 794,651 
Valve, pressure regulating, F. C. Few.... 794,288 
Valve, steam engine, T. Dugan 
Vapor burner, C. C. Todd...... 

Vaporizer, E. W. Ballentine. 
Vehicle top, A. M. Beebe................4- 


Vending machine, 


SimmMON8) 035 ees ote ewes ewe es 794,557 
Vending machine coin detector, C. Bige- 

VOW. cstsisrecbate acereiee Meik.se erdieia do.0:00s oo thee 794,483 
Vertical boiler, T. Suzuki.. . 794,199 


794,480 
794,365 
794,324 


Veterinary apparatus, S. T. Bail 
Voltage regulator, P. M. Lincoln.. 
Wagon brake coupling, J. EH. Smart. 


Water screen and filter, S. Stout, et wee. 794,325 
Water tube boiler, G. Y. Bonus........... 794,338 
Watering fountain, stock, J. H. Thornburg 794,326 
Web rolls, handling of, H. A. W. Wood... 794,577 
Weed cutter, E. M. Lambson............. 794,361 
Weed exterminator, M. Schmitt 794,318. 
Weed turner, W. M. Ellsworth........... 794,600 
Weighing apparatus, W. S. & C. I. Corby. 794,215 | 
Wheel. See Car wheel. 
Wheel, J. W. Meixell.................0008 794,528 
Wheel guard, vehicle, B. E. Thompson.... 794,472 
Window box, knockdown, A. Assorati...... 794,444 
Window screen, W. E. Sherwood.. 794,469, 794,470 
Window ventilator, H. O. Reese.......... 794,251 
Wire receptacle, woven, C. S. Baron.. . 784,156 
Wrench, B. BOGS: o ciiewwcry eae eens «. 794,448 
Yoke attachment, neck, L. T. Gucker...... ',94,618 
Zinc from ores, removing or recovering, W. 
Stewart. .0..06 56 ching ok eles os .. 794,198 
Zither bowing device, J. von Peichl.. . 794,544 
DESIGNS. 
Automobile body, O. E. Barthel.......... 37,491 
Badge, C. C. Fearing .......... he 
Bodkin, E. S. Simons............ 


EK. A. Ekstromer.. 
Button rim, G. E. Schweig.... 
Carriage body, C. &. Duryea 
Coin actuated machine casing, A. A. eile, 


Book mark, 


Condiment holder, BE. C. Hurlbert 
Fabric, textile, J. W. Kemp. s 


Mount, E. S. Cheney.... 
Sign, cigar dealer’s, O. W 
Sign, jeweler’s, O. Wurscher. 
Statuette, R. F. Outcault................ 
Vibrating machines, stand for automatic, 
Ms “BOrsodd. . oisieeys cis ease area's w'etaie's sinless oo 
LABELS. 
“‘Bestuvall,’? for sardines, R. Coleman & 
Os 2, Hivos WiaieSioue. o> Sinteseo,oefybe WS BAe eases eae as 12,269 
“Bridal Cream Sugar Corn,’’ for sugar corn, 
Riverton Packing Co. .............000- 12,264 
“Edmund Hoyle,’’ for cigars, Moeller & 
KID: rite Hain soe e te ee ol ewes leer 12,262 
“Finest Malort Bitter,’’? for a medicinal 


liquor, C. A. Zahn Co............ ee eee 
“Florida Hast Coast,’’ for canned pineapple, 
Planters Packing and Preserving Co.. 
“Golden Brittle Pop Corn by the Ear,’’ for 


popeorn, C. M. Waite ................ 12,268 
“Golden Crown,’’ for talking machine 

records, Englewood Co...............2- 12,271 
“Indian Maid, Cream Sugar Corn,’’ for sugar 

corn, Saulsbury Bros. .............2+ 12,263 
“Just Right,’’ for hooks and eyes, Carson, 

Pirie, Scott and Co.................. 12,270 


“Purity Brand,’’ for dates, J. W. Lumsdon. 12,266 
“Safe-T-Benzin,’’ for benzin, O. Rauben- 


HEUMED. , 64.5600 a6. a03 Sorveeles Ca leita s 12,261 
*Salvator, The Triumph of the 20th Cen- 
tury,’’ for medicine, Halpern & Schaffer 12,258 
“Surprise,’’ for grapes, I. J. Brokaw.... 12,267 
“Swain’s Backache, Kidney and_ Liver 
Cure,’’ for medicine, Swain Medicine 
Ds. besos edecececcecesccnssseceseseses 12,259 


PRINTS. 


“BE. Olson’s Rheumatic Cure Benedictiner 
Oil,’’ for medicine, BE. Olson.......... 


“Hyeglass Attached to Finger of .Hand,’’ 
for eyeglasses, E. B. Meyrowitz 


“Golden Brittle Pop Corn by the Ear,’’ for 
popeorn, C. M. Waite............e.eeee 

“Good Bread—Good Nature,’’ for flour, 
Washburn-Crosby Co. ....sceececceceee 1,370 


A printed copy of the specification and drawing 
of any patent in the furegoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 


r Cannot sapply demand for graduates. 


Aortocar, 


Runabout 
That Can Lift 
275 Times 
Its Own 
Weight 


Strong, powerful and fast. 
and has a motor of ten horse-power—able ro lift 
275 times the weight of the car. 

This motor is of the two cylinder opposed 
type—practically vibrationless. 
located under hood in front where it is instantly 
accessible. 
reverse, The car can be run from 3 to 35 miles an 
hour, and is a great hill climber. 
above features the Autocar Runabout has bail bear- 
ings, and shaft drive. The price of this car is $900, Our 


The Autocar Runa- 
bout is not a flimsy toy 
but a fhoroughbred car 
built along the lines of the 
best foreign and American touring cars. 
It weighs 1200 lbs. 


Motor is 
There are three forward speeds and 


In addition to the 


catalogue fully describes and illustrates it together 
with our Type VIII, four passenger, $1400 car ; and our 
Type XI, four-cylinder, side entrance tonneau, $2000 


car. 


Catalogue and dealer’s name free, 


THE AUTOCAR COMPANY, Ardmore, Pa. 


Member Asso. Licensed Auto. Mfrs. 


SAFETY FOR CYCLISTS. 


“ When cycling do not trouble borrow. 
But brake yourself with the safe MORROW.’ 


Every wheelman inthe country ought to know tbat the greatest security 
for himself and his machine is afforded by the attachment of 


THE 


One clutch—the Forward Drive—only. Noincreased friction when pedaling. 
Easily taken apart when necessary. Chief parts are cut from solid stec}. 
Holds the wheel in perfect contro] so that it can be stopped instantiy. 
Interior parts of brake. turn with brake itself when coasting, 
interchangeable. No friction of interior parts. 
Booklets sent free. 


ECLIPSE MACHINE Co. 


MORROW BRAKE 


All parts 
Price complete $5.0¢. 


Elmira, N. Y., U. S. A. 


The position of Assistant Examiner in the Patent. Officeisthe most attractive 


PATENT OFFICE EXAMINERS WANTED 


exclusively. 


Service examination. 


i situation to be secured in the Government service. 
f year and promotions are rapid, with salaries reaching $2,500. 
Patent Office is especially valuable. 
greatest value to almost every important business. Skilled Patent Office employ- 
ces are eagerly sought by all large manufacturing concernsin the United States 
and by Patent Attorneys. 
ing a good salary and to prepare for the most remunerative positions in industrial 
ife. 


‘ A POSITION AND A PROFESSION 


Clerks or Examiners in the Patent Office have opportunity to attend one of 
three of the best regular iaw schools in the country. Ail have evening sessions 


The entrance salary is $1,200 a 
The training in the 
The examiner secures information of the 


This is a choice opportunity to secure a situation pay- 


Appointment as Patent Office Hixaminer is secured through competitive Civil 
i Applicants are comparatively few and practically all of 
those wh o pass are appointed. 

‘he Institute gives the only thorough special preparation to pass this exami- 
nation provided ty any school. 
They have received the highest grades and secured the earliest appointments. 
We shal: gladiy furnish proof of this. 


WHO SHOULD PREPARE 


Our students have been unusually successful. 


‘The examination is open to all over twenty years old, but an applicant shjuld be well grounded in mathemat- 
ies, physics, technics, chemistry, and German or French. We can then give youa special training course which will 


insure a high grade. 
tion which will equip you thoroughly. 


requiremerts are technical and you would in alt probability 
¢ 


We shall gladly give you, without charge, full on 


pointr’-~.t, opportunities for advancement, etc. 


If you are not prepared in any of the subjects named, we can give you additional instruc- 
Do not attempt fo pase this examination without special assistance, for the 
ail. 


rmation about Patent Office positions, chances of ap- 


Address 


Nx.:ONAL CORRESPONDENCE iNSTITUTE, 66-80 Second National Bank Building, Washington, D.C. 


WANTED--Men and boys to learn plumbing trade. 
$4.00 to $5.00 per 
day. Many complete course in two months. Graduates 
admitted to Umon and Master Plumbers Association. 
Sen ror free catalogue. COYNE BROS. Co., Plumbing 
Schools, 239 to 245 Tenth Avenue, New Voerk City, Cin- 
cinnati, O., St. Louis, Mo. 


WANTED.—Fxpert Drill Operator, Nava] Station, 
Guantanamo, Cuba. For further information address 
““Chief of the Bureau of Yards and Docks, Navy De- 
partment, Washington, D. C.” 


v r . 
JACHINES.| Corliss Engines, Brewers’ 


and Kottiers Machinery. THE VILTER 
MFG. CO.. 899 Clinton St., Milwaukee, Wis. 


HC 
MODELS .& EXPERIMENTAL WORK. 


nventions deveioped. Special Machinery. 
E. V. BILLAARD. 24 Frankfort Street. New York. 


Dies, Tools, Models 
HOEF 


Specialties. ant 
gs, Manulactured. 


and Special Machinery, 


T & MOORE, Ct 


OFFICE 55.8 Firtn Avenue. 


Aeronaut L. Stevens, 


BALLOONS Box 181 Madison Sq,, N. Y. 
DRYING MACHINES, “.2,..0P%" 


Hannibal, Mo. 


MODELS fcHicaco Mone. WORKS 
ESTABLISHED 1867 2. w02 Sov AOISCN ST CHMCAGO, 1k L 
Expert Manufacturers 


RU B B E Fine Jobbing Work 


PARKER, STEARNS & SUTTON, 228-229 South St., New York 


INVENTORS’ AND MACHINISTS’ Machines 


dies, boxes, m etal stampings, patent artic- 
les noveities,manufacture dand sold. Print- 


MODELS 


ing on aluminum. 


MODEL AND EXPERIMENTAL WORK. 


Electrical and Mechanical Instruments” Small Mach’y 
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York 


ALL KINDS OF 


MACHINISTS’ TOOLS and SUPPLIES 


ST. LOUIS MACHINISTS’ SUPPLY Co. 
1118 Pine Street - - St. Louis, Mo. 
Send for our catalogue 


U.S. Novelty Co., Lily Dale, N. Y. 


Agents Wanted 


in every railway shop to 
solicit subscriptions for the 


Bailway IMaster dtlechanic 


ONE DOLLAR A YEAR 
LIBERAL COMMISSION TO AGENTS 


» ADDRESS ..-» 


Railway Master Mechanic 
Vanderbilt Building 


NEW YORK 


AUTO STORAGE Pas 


[THE WILLARD STORAGE BATTERY CO. CLEVELAND.O. 


Security Building 
CHICAGO 


Refined, profitable labor. Competent men always in 
demand. e teach it thoroughly in us many months as 
it formerly took years. Does away with tedious apprer- 
ticeship. Money earned while studying. Positions se- 
cured. Easy terms. Send for catalog. 

SL. LOUIS WATCHMAKING SCHUOL, St. Louis, Mo. 


Learn Telegraphy and 
R. R. Accounting 


$50 to $100 per month salary assured our graduates under 
pond. You don’t pay us until you have a position. 
Largest system of telegraph schools in America. En- 
dorsed by all railway Officials. Cperators always in de- 
mand. Ladies also admitted, Write for catalogue. 


MORSE SCHOOL OF TELEGRAPHY 


Cincinnati, 0., Buffalo, N. Y., Atlanta, Ga., La Crosse. 
Wis., Texarkana, Tex., San Francisco, Cal, 


RADIUM AND THE RADIO-ACTIVE 


Substances. No better cr clearer scientific account has 
been published than that contained in SCIENTIFIC 
AMERICAN SUPPLEMENT 1429, The paper presents 
allthatis at present known about radiumand the radio- 
active substances. Price 10 cents, by mail. Munn & Co., 
861 Broadway, New York City and all newsdealers. 


oe LF PAGE'S MUCILAGE 
tai ; 

No gumming to clog neck of bottle—No 

sediment—will not spoil nor discolor the 

finest papers, Full2 oz. bottle retails at 


ama Oc., Or sent by mail for 10c.; also half- 
\ pints, pints and quarts. 


, L=Page’s Photo Paste, 

A 202. size retails5c.; by mail, oe 
ISTRONGE! 

IE PAGES GLUE“ 

z 1 0z. bottle or tube, 10c.; by mail,12c. 

RUSSIA CEMENT CO., 139 Essex Ave., Gloucester, Mass, 


Scientific America 


JULY 22, 1905. 


Orient Surrey, Price, $450 


Summer Rides i 2» Orient Buckboard 


Can you think of any better sport? Spinning along at 


expresstrain speed, in a car so simplea child canrun 

it—no fear of troublesome breakdowns nor tinkering on 

the road—and the running cost is less than }¢ cent a mile. 
Orient Buckboards are made in four styles, for two or 

four passengers, at $375, $450. $475, $525. Orient Touring 

oan om $ 500 to $2250. Catalogue free if you address 
ept. H. 


WALTHAM MFG. CO., Waltham, [ass. 


Members of Association of Licensed Automobile Manufacturers. 


To 


The mechanically correct 
DURYEA, invariably is 
to purchase. Jduryeas 
are different is the reason. 
Patented features make 
them for Comfort and 
7 Beonomy Supreme. Send 

for leaflet it Tell the 


oa Reason Why. 
DURYEA POWER CO., 44-84 Aeyrud St.. Reading Pa. 


Tm ROYAL TOURIST 


$3,000 


82-38 horse power, 2,500 pounds, 4 cylinders, 
vertical, shaft drive. More Exclusive 
Features of Merit than any other car 
in America. Guaranteed Deliveries. 
Write Dept. M for catalog. 


ROYAL [IOTOR CAR CO. Cleveland, Ohio 


CHARTER 


Stationaries, Portables, Hoisters, Pump- 
ers, Sawing and Boat Outfits, Combined 
with Dynamos. 
Gasoline, Gas, Kerosene. 
Send for Catalogue. 
~ State Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


What Is Daus’ Tip-Top? 


TO PROVE that Daus’ “Tip-Top” is 
the best and simplest device for making 
100 copies from pen-written and 50 
copies from typewritten original, we will 


s 


abip complete duplicator, cap size, 
Price %7.50 lesa 
( iia aD. 1 
TheFelix A. B Daus Duplicator Co., Daus Bldg., 111 John St., New York 


deposit, on ten (10) 
trade discount of 


days’ trial. 
$ 
Net 
33}4 per cent, or 
Money. 


Ail varieties at iowest prices. Best Kallroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articies, incituding Safes. 
Sewing \iachines, Bicycies, fools. etc. Save 
Lists Free. CHrcAGO SCALE Co.. Chicago, Ill. 


Our Microscopes, Microtomes, Laboratory 
Glassware, Chemical Apparatus, Cheme 


icals, Photo Lenses and Shutters, Field 


| Glasses, Projection Apparatus, Photo« 
Micro Cameras are used by the leading 
Laboratories and Government Depa. 
ments Round the World, 


Catalogs free, 


USCH & LOMB OPT. CO. 


ROCHESTER,.N.Y. 
THE ENGINE 


with a strong, steady 
pull. Used and recom- 
mendet by thousands. 
A postal card with your 
name and address will 
bring particulars, Our 
machines and prices wiil 
interest you. 


THAT 
PULLS 


Hagan Gas Engine 
& Mfg. Co. 
Winchester, Ky., U.S.A. 


Electrical Engineering 
and Experimental Work otf Every Description 
We have every facility for producing first-class work 


vbromptly. Our factory is equipped with modern ma- 


chinery throughout. 
Cc. F. SPLITDORF 
17-27 Vandewater St., N. Y. City 


lUngineering Dept. 


The New ° 
1 


Model... 


Shoots 21-100 
Darts and Slugs 


s (37 inches long, 70 

ounces weight, with appur- 
tenances 93 ounces. For close shoot- 
ing and gallery use. Easy to load and 
fire. Six darts, six targets, 100 slugs 
included, for $6.25. 


H. M. QUACKENBUSH, Manufacturer, Herkimer, N. Y 


RDNIRDIISTOCK 


ee CH BESIYECO corcaco niuse 


15 to 21 Clinton Street. 


INVESTIGATE| 


ours when 
the men of the 

ousehold are 
free; 2v0men and 


tchildren can use 
3€ meanwhile: -€ Operation 
is’ by one lever, pedals and a 
throttle attached to the steex- 
ing wheel. he hand that 


steers is the hand that con- 


trols. @ Ignition is automatic 


Main Office and Factory, KenoshaSWisconsin. 


ranches, Bostoxm~ Chicago ~Philade?, hia. 
New Yorke Agency, 134 Weet Thirty-eighth direct. 
epresentatives in other leading cities 


THOMAS B. JEFFERY & COMPANY 


SURREY. TYPE ONE 


ese 18 hover Sieg 


3000. Full information on request, 
ES 


Science Eliminates the Possibility of a Burnt Tongue 


French Briar 
Sterling Silver 


Price $2.00 


Postpaid Vulcanite 
Pipe weighs 
one ounce 
1 Rarefaction—A, B, C 
only Diffusion—1, 2, 3 
Condensation—B 
Drainage—A, B 
Pe Ventilation—4 
ear $1,000 Guarantee with each Pipe. [Endorsed by Physicians 


SEND FOR BOOKLET 


THE “A.C.” PIPE, 807 Times Building, Broadway & 42d St., New York 


Jiu-Jitsu Instruction by President Roosevelt’s Teacher 


JIU-JITSU INSTRUCTION 6c. 


Picea amatarem areteeetiaareeneacartenn 


NATURE’S ; Japan succeeds be- 
cause of the physi- 
WEE On i | cal fitness of her 
THAT | soldiers. They prac- 
NEVER tice Jiu-Jitsu, a sys- 
tem of physical 
ral | culture which makes 
wv ' them giants of 
MAKES i ; strength and endur- 
SMALL ance. 
MEN 
STRONG i P. S.— Send six 
GIANTS ' cents in stamrs for 


_ FREE instructions 


THE AMERICAN COLLEGE OF PHYSICAL CULTURE & JIU-JITSU 
378 Boylston Street, Boston, Mass, 


a purely vegetable oil soap, containing 
no lye, but cleaning by tie penetrating 
nature of. its oils. Good for engineers, 


20th CENTURY SOAP, iissktsueces eine 


‘ughly removes all stains, such as rust, grease and oil, either from the hands or clothing, without 
injuring in the slightest. Also unsurpassed es a DRILLING SOAP. HAS NO EQUAL FOR 
AUTOMOBILES. For cleaning floors and wa'ls, especially hard wood, it is invaluable. Has no 
| equal for antomobiles. Boes not injure the polish, but adds to the lustre. 1f your cealer does not 
keep it, send us his name and address and we will send you a sample can free. 


HOFFHEIMER SOAP CO., 169 E. Jackson Boulevard, CHICAGO 
Eastern Office, No. 1 Madison Square, NEW YORK. Renshaw Bldg., PITTSBURG, PA. 


Washburne’s Patent Adjustable ef 0.K.” Paper Fasteners 


The neatest and most efficient of the whole 
**Paper Fastener Tribe.”’ 

Attached with the thumb and finger. Absolutely 
sure. Can be used over aga.n. No points to catch. 
Lies flat. Willnotrust. Made of brass. 

Handsome in appearance, and they 
always work. 

Put up in brass boxes of 100 Fasteners each. Ten 
boxes to acarton. Price 20 cents a box ; $1.50 

er 1,000, atall stationers or from the Manufac- 

urer. postage or express prepaid. Sample box 
10 cents _ [lustrated booklet free. Liberal dis- 
count to the trade. 


JAMES V. WASHBURNE, Mfr. 
210 East Genesee St., Syracuse, N. Y. 


PRINTING THAT BRINGS RESULTS PAYS YOU 


WV: attend to every detail of Writing, Illustrating, Printing and Binding Booklets. 


Inventors and manufacturers wishing to sell or exploit their patents can do it very 
effectively by good circulars and booklets. Estimates furnished. Send 8c. postage 
for samples and handsome souvenir engraving of St. Louis Exposition, 14x20, on 20x24 paper. 


COLD GALVANIZING.. 
AMERICAN PROCESS. NO ROYALTIES. 


SAMPLES ano INFORMATION on APPLICATIO 


NICKEL 


AND 


Electro-Plating | 
Apparatus and Material, 
THE 


Hanson & VanWinkle 
Cor, 
Newark. N. J. 
92 William St., N. Y. 
30 & 32S. Canal St. 
Chicago. 


ee 
WRITES RED AND BLACK 

(or any other colors) 
For Billing,. Library Work or 
Correspondence, the Bi-CHROME 
Rison is of immense advantage 
in accentuating to the eye words 
or figures desired to be emphatic, 
or especially noticeable. 


INQUIRE ABOUT IT 
The Smith PremierT ypewriter Co., Syracuse, N.Y. 


BRANCH STORES EVERYWHERE 


BORATED 
TALCUM: 


IENNEN’S 


CHAFING, and 

SUNBURN, © ;{tistont 
“S Removes all odor of perspiration, 
Hightful after Shaving. Sold everywhere, or 


mailed on receipt of 25¢c. Get Mennen’s (the original), Sample Free.! 
GERHARD MENNEN COMPANY, Newark, NJ, 


De- 


Takes picitires as fast as a 
person can pose in front of 
it. Delivers a perfect Pho- 
tograph, neatly framed and 
finished, in less than one 
minute, and will operate re- 
gardless of the weather, 
making as perfect a likeness 
under the electric light ason 
a bright sunny day. The 
only slot machine that pro- 
duces a perfect photo. 


M. S. KLINE 
45 N. Division Street, Buffalo, N. Y. 


THE EAGLE BRAND 


ONION SKIN FINISH CARBON PAPE 


isdistinctly a New Invention. It’s 
just as clean to handle as a sheet of white 
paper. Manifolds{ lise print. Lasts 
twice as long as ordinary carbon paper. 
It is made on scientific lines by new and 
superior machinery. Write for free 
samples and state whether you use 
Pen, Pencil or Typewriter Carbon. 


AMERICAN RIBBON AND CARBON COMPANY 
CO4 Mill St., Rochester, N. ¥., U. 8S. Ae 


THE Nulite {°R°s Lamps 
es For Home, Store and Street 


We also manufacture Table Lamps, 
Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
geven hours ONE CENT. No 
Wicks. No Smoke. No Odor. 
Absolutely safe THEY SELL AT SIGHT. 
. Exclusive territory to good agents. [ag Write for 
catalogue and 


al ices, 
Chicago Solar Light Co. Dept c, Chicago 
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A. E. GALLIEN, Mgr. 


UNITED STATES BRANCHES 
New Yorx Boston PHILA DELPTITA 
12 West 33d St. 20 Pari Square 1190 Chestnut St, 


Cucago, 1461 Michigan Boulevard. Cusvxuanp, 406 Drie St. 


$0 SHEET. STEEL 
ON, PA...” 
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